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HIGH SPEED LATHES HAVE A 
‘“TEBLOND” POWERFUL DRIVE 


ADAPTED TO MEET ANY AND ALL REQUIREMENTS 





DOUBLE FRICTION 
BACK GEARS 
18 SPINDLE SPEEDS 





SINGLE PULLEY 
DRIVE 
18 SPINDLE SPEEDS 





VARIABLE SPEED 
MOTOR DRIVE 
UNLIMITED SPEEDS 

















CONSTANT SPEED 
MOTOR DRIVE 
18 SPINDLE SPEEDS 


The R.K. LeBlond Machine Tool Co., cixcinwan? onic: 
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AUTOMATIC 
SIZING GRINDERS 














5 x 48-INCH GRINDER WITH AUTOMATIC SIZING DEVICE. 


Removing the last thousandth, usually the most expensive part 
of a grinding operation, is done on this machine at practically 
no cost. 

The heavy coarse teed is automatically changed to a fine feed and 
work is quickly ground with a fine finish to exact size without 
calipering. 

Machine measures faster and more accurately than any man can doit. 
Wear of Emery wheel has no effect whatever, and wheel is worn out 
on the work—not by truing it up. 


rete jor illustrated circulars with complete description. 


PRATT &« WHITNEY GOMPARNY, 
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Give Your Boring Mill 


can do its best work. 


The Proper Tools 


Without the right tool equipment no boring mill 


Appreciating that fact our 


specialists, schooled by years of experience in the build- 


ing and operating of these machines, have designed 


and developed tool outfits that insure highest possible 


quality and quantity of output. 


The 
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One Of The 
“Flat Turret’s’ 
Important 
Features 


is the Cross Sliding Head (shown here) 








which combines an ideal scheme of 
speed regulation with many other de- 
sirable features. It allows lower half 
of all shafting and gearing to run sub- 
merged in oil,“provides a cross feed for 
each tool, and has ten stops carried in 
a revolving holder, which is turned at 
will by operator. The single drive re- 
ceives power at a constant speed and 
in one direction. 











This and the many other strong features of the ‘Flat Turret’ Lathe give it a capacity for quantity 


and quality of duplicate work equaled by no other. 


See pages 12 and 13 for more details. 


Jones & Lamson Machine Company, 


Springfield, Vermont, U. S. A., and 97 Queen Victoria Street, London, E. C. 
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wots T.L.DICKINSON MAKER 





Keep your wheels true; that’s the only way you can be certain of 
accurate work The only satisfactory dresser is a diamond Our 
carbons are carefully selected as to grain, quality, hardness and 


shape. Allare firmly set They True, Dress and Shape Emery, 
Corundum, Carborundum and Alundum Wheels, 
THOMAS L. DICKINSON, Manufacturer, 47 Vesey Street. New York. 


Cc. W. Burton, Griffithe & Co, London, Sole Agents fur Great Britain 








If you haven't bought at 
KINKS least one of the ten Hill KINKS 
Kink Books in the past six weeks, you are just six weeks behind 
the great number of active, progressive ambitious men who have 
siezed this opportunity. The best little helpers a man can have, 
only 50 cts. apiece (2/6)—beautiful books—and full of meat. 
Don't delay. Send for Circulars now, 


BILL PUBLISHING CO., 505 Pearl St., New York. 














Black Diamond Files and Rasps 


PERFECT ALWAYS 


Twelve Medals Awarded at international 


Expositions 
aT 


«oe 


“Any 





For Sale Everywhere 


Copy of Catalog will be sent free to any interested file user 
on application 


G. & H. BARNETT CO., Phila., Pa. 








Automatic 
Surface Grinder 


It your requirements call for the accurate grinding 
of flat metal surfaces, or grinding work which is 
hardened so as to make all other methods difficult, 
then this is the machine you need. The automatic 
feed can be thrown in or out to change the work 
while the machine and emery wheel are in full motion. 


Circular? 


DIAMOND MACHINE CO., 


PROVIDENCE, R. I. 
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New Features in Gas-Engine Construction 


Description of a Double-acting Tandem Machine, the Construction of 
Which Is a Conspicuous Departure from the Conventional Type 





BY 


[he Watson-Stillman Company 


months ago installed in its plant at Aldine, 


N. J. 


ally from what has come to be regarded 


a gas engine which differs materi 


as the conventional type of double-acting 
machine 

The gas from a 
['ryon anthracite producer, and is belted 
to a three-phase 60-cycle alternator which 
supplies current to the motors that drive 
the machinery throughout the works. The 


engine operates on 


GEORGE 


some 


W. 


the of the engin L he 


parts 
of the 
sectional 


operating 


side engine is shown in Fig. 1 and 


views of the cylinder in Figs 


3 and 5 


Each part of a cylinder comprises in 


one casting half of the cylinder barrel and 
cylinder-head, with complete 


one water 


jacket, the chambers into which the valves 
are fitted, and the of the piston 


rod and packing. The lower extensions of 


housing 


the cylinder ends where they rest on the 








MALCOLM 


pressed charge is surrounded by a metal 
of umform thickness without pockets and 
of probably uniform temperaturs he 


water-cooled valves extend down into the 
combustion space and assist materially to 
reduce the temperature of the compressed 
charge For these 
be 


ignition 


reasons compression 


can run extremely high without pre- 


The cylinder ends rest on the sole plat 


on machine surfaces From the sec 








FIG. I. OPERATING 


engine 1s a double-acting tandem machine 
and governs by throttling, and to that ex- 
tent follows what might be called stan 
dard 


American practice in large gas 


engine design. In almost every essential 

detail of construction, however, it is a 

‘Onspicuous departure from the beaten 

track 

, . 

MaIn FRAME, CYLINDERS AND SoLe PLatt 
e cylinders are made each in tw 

ple which are fitted together with a 

tongue-and-groove seam around the mid 


lle of the barrel, the joint being metal to 
metal [he held together 
both cylinders held to the main frame 


two halves are 
¥y ‘our steel tie-rods passing through the 
rs of the jackets [his 
d of building is indicated Figs 
2 and 4; in both of 
le nuts on the ends of the 


cylinder 
in 
which may be 
tie-rods. and 
latter, parts of the tie-rods between 


seen 


SIDE OF RIVERSIDE GAS ENGINE 


AT THE 


sole plate contain large water spaces in 


which a large amount of sediment may 
deposit without interfering with the cir 
culation of the cooling water Hand-holes 
are located on the top and bottom of th« 
cylinders and blow-off plugs are screwed 


as illustrated 
} 


into the lower cylinder ends 


in Fig 1 ot} 


5 so that mud and other sediment 
may be easily washed out 
This form of cylinder constructi re 
sults in two or three things of importance 
In the first place, there are no joints b 
tween the cylinder and the jacket wall 
which can occasion troublesome leaks 
[he metal around the cylinder barrel 
over the head and the mbustion sp: 
is of uniform thickness, except where tl 
cylinder barrel is left slightly thicker t 
allow of reboring. There are no metal 
bosses to accommodate holding studs, nor 
surrounding any auxiliary starting valves 


or tappings. The result is that the com 


WATSON-STILLMAN 


PLANT, AT ALDINE, N. J 


tional views, Figs. 3 and 5, it will be seen 
that the area of contact is not large, but 
it is finished to be absolutely tight The 
cylinders are held down on the sole plate 


by ites si 1 





the pl I wi t tl sides and are 
kept in line, but are free to expand and 
contract longitu ally. The contact joints 
are made tight enough to withstand the 
starting air pressur [he sole plate 
forms drip-pan under the cylinders, so 
that all oi] is kept from the engine-room 
floor and deliver lt ny point desire 

The inlet at xhaust passages in tl 
evlind ends gist with those in the 
sole plate, an ll gas, air and exhaust 
piping 1s att ed t the sole plate By 
slacking the nuts on the tie-rods and tak- 
ing out the distance pieces between the 
cylinders, the half of either cylinder may 
be slid along the sole plate, thus opening 


middle, illustrated 
rear half of the front 


the cylinder in the as 








S22 


eylinder is shown slid back to expose the 
Che taken 


from between the cylinders is shown lean 


front piston distance piece 


ing against the 


| he 
k ss 


rear cylinder. 


whole operation can be done in 


time than it takes to remove the nuts 


bolted-on cylinder 


the eng 


studs of a 
head; no other part of rine needs 
to be disturbed xcept a union in th 
ilating-water pipe, under the 
Lh sé li plate 1s 


lay +] } ley t 
it IClig 


ontin 
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the in- 
side of the bed at the level of the center 
of the shaft and their faces are planed 
smooth 


[lwo small bosses are cast on 


at the same setting in which the 
hed is planed 
fore 


Their surfaces are there- 
at right angles to the correct posi- 


tion of the axis of the shaft, and the aline- 


nent f the shaft may be easily checked 
by measuring from the faces of these 
sses to the adjacent face of the crank-disk 


The be shaft are ground 


Libe ral 


irings on the 


Hd I FCneTOUS SI1Z¢ 


are 
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chamber, which is cored in the cylinder 
casting, and are kept tight in the liner by 
The 


rms an excellent 


cast-iron snap rings bearing sur- 


face is very large and f 
guide for the valve; it is force lubricated 


Che 


at their 


valve-stems of steel are also guided 


extreme ends, and_= since 


valves are pulled open there is 
to “cock” or seat un 


The surfaces of the valve q 


no 


cilable tendency 


evenly 


are entirely out of the “fire” in 


1 


der, and this, with the fact 

















SS nthe, white > 








tale Fi oie 





FIG. 2. FRONT VIEW OF RIVERS! 
of both linders and is bolted to the 
nain fran it its forward end 

lhe n trame is of the rolling-mill 
typ ‘ red crosshead guides and 
main hearings cast in a single piece. A 
lara: f metal is disposed above 
the cent the engine in order to 
ybviat \ nding tendency in the 
fram 

( . CRANK-SHAFI 

Chi disk k-pin and counter- 
weight are i single steel casting, finished 
where necessary, hydraulically pressed on 


the i 
‘ 
crank disk ind pin are trued In ft r the 


disk Is presse d 


main shaft 


1 


on the shaft 


shoul 


1 GAS ENGINE AT THE WATSON-STILLMAN 
used where there is a change of diam- 
eter and there are no square-cornered 


ders . 


V ALVES 


AND VALVE-GEAR 


Both the inlet and the exhaust valves 

e balanced and inte rnally water-cooled, 

d at I] the s size, so that any 

ly sp ly ts in any place 

engin Botl il s seat at the 

t I e evlind 1 pposite sides 

engin XIs, operat vertically and 
pulled open, as indicated in Fig. 5 

( valve is of 1 poppet type and 

hollow-piston extension on the back 

ing. The ve pistons slide in 

wable 1 5s wn into the valve 


PLANT, AT ALDINE, N. J 


are internally water-cooled, tends 

and The 
seats are removable and reversible 
the level of the 
foreign substance 


vent sticking warping. 


are located below 
der barrel, so that 
readily carried out by the exhaust g 

The cooling-water travel is shown in /1¢ 
5. Water is delivered to each cylind 
at the bottom, and thence flows 
an internal pipe to the top whet 
deliver w 

It flows throug 
to the bott 


ing branches to 


valve separately 
inner brass tube 


body, out through two slots in th 


stem, up through the valve and tl 
tween the stem and inner tue t 
charge leg of the water arc! 
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Water Inlet 


Water Outlet from Piston 


am ket 


NGINE AT ALDINE 
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The barrel water is delivered into 


} 


jacket space at the heads at two points by 


piping from each valve, one point being 


t the jacket-head just over the stuffing- 


ox and the other at the lowe 


jacket 


cold water is not delivered 


space neal the jacket wall, so that 


the cylinder-heads. The amount of 


flowing is controlled by sma 


the top of the inner brass tule he 


water discharged into the jacket space 


over the head passes afterward up around 


the cylinder barrel, and is thence deliv 


ered to a visible overtlow by a pipe which 
takes it from the upper part of the jacket 
space 


By removing the water arches at the 


top, the valve, liner and all other parts 


be removed, leaving nothing but the 


may 

: } - : ae 
removable seat in. In removing the valve 
and liner, not even th m-shaft need he 


disturbed 


part of the 


weight and the ree 1 le long ie 


} 
closing sp! ny 


PistON AND PISTON-RO! 


[he pistons are ot the box type with a 


forged-steel core into which the rod ends 


are screwed ntil they bottom hard 
gainst the partition, as shown in Fig. 6 
and held by a jam-nut The rods and 
pistons are, Of course, Wal cooled, the 
water entering rough telescopic joint 
connected to the side of the crosshead 


the Pp Sto tl Succession 1 positive vl 
the overtlow device on the tail-rod keep 
the pistons vays full otf wate Sink 

the water passages are dril ight 
ngles throug € pist t im 
possibl wor el ( rod-« d rT I « I 
inte ( ] I trict tl 

water p vr d tt piston 

















inde rs 


FIG. 4. REAR HALF OF FRONT CYLINDER SLID BACK, |} ‘G THE FRON 

The valve-gear is unusually simple. The — tons aut itically drain t evel below 
cam-shaft is mounted on top of the cyl their center 

and runs in ring-oiled bearings Metallic packing is used in all stuffing 

[his shaft is of uniform diameter and boxes Split segmental cast-iron rings 

slides through its bearings when any cy] held by band spring surround the rod 

inder or half cylinder is moved along’ and lie in grooves in the box The box 

the sole plate In opening the cylinders, SO is made in halve 5, tor convenience in as 

that it is not disturbed by the operation sembling around the rod The boxes ar 

mentioned. The cam-shaft is driven from deep and bottom at their inner end. Lubri 


the main shaft by short cross-shafts and 


machine-cut steel gears running in oil. An 


inlet and an exhaust valve for each cam 


are rigidly keyed to this shaft and these 


cams engage case-hardened steel rollers 


on the ends of short rocker-arms which 
This arrangement is shown 
Both the 
linder end are 


forked 


which 


lift the valves 


at the right in Fig. 5 inlet and 


exhaust rockers for each cy 


carried on the same pin and their 


ends have curved upper surfaces 


bear against an adjustable collar on the 
g ] 


Since the valves are bal 


them 


valve-stems. 


anced, the gear has only to open 


against the gravity force of their own 


cation 1s delivered by force-feed between 


the packing rings 


IGNITION 


The ignition system comprises a mag 


netically operated make-and-break igniter 
for each end of each cylinder, a timer, or 
circuit-closer, and a source of electric 
Electrodes of 


in series with its magnet coils, which con 


current each igniter are 


stitute inductances for enhancing the 


sparks. Each magnet armature is mounted 


on the spindle of the rocking electrode of 
its igniter: the igniter points remain con- 


stantly in contact except when the timer 
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closes the circuit of the igniter; then the 


magnet coils are energized, the armature 


is attracted, rocking the movable ele 


trode away from the fixed electrode and 


forming the spark 


[he timer is mounted on the cam-shaft 


ahead of the cylinders, as shown in Figs 
1 and 2. The contacts are of the wiping 
type, made of tool steel, and 


A visible indicating spin- 


are adjust 
able for wear 
in each 


dle shows the amount of contact 


terminal. All of the wearing parts run in 
oil s| he 
igniter plug is protected by a 
should any 


wiring from the timer to each 


5-ampere 
fuse ; 


inclosed consequently, 


damaged or short-cit 


effect 


igniter become 

cuited, it 

other igniters 
[he time of 


may be 


would have no on the 
all cylinders 


and 


ignition in 
adjusted simultaneously, 


means for individual adjustment of the 


time of ignition in any 
also provided. All of these adjustments 
may be made while the engine is running 
The 


allows the ignition to be 


cylinder end 1s 


individual timing of each igniter 
so adjusted as 
to give indicator diagrams of equal area 
j both 


thereby correct for inequality due to con 


from ends of each cylinder, and 


necting-rod angularity, obtaining the same 
effort stroke 


Two ignition dynamos, of 


on the crank-pin at each 
110 volts, are 


provided. 


PNEUMATIC STARTING DEVICE AND 


CONTRO! 


\n air compressor driven by a gasolene 


engine is provided for supplying com 


pressed air for starting the engine, the 
steel re 


air being stored in a suitable 


ceiver. The pneumatic starting gear con 
sists of two shifter pistons mounted within 
the valve rocker-arm carrying pins of one 
[hese shifted by 


cylinder pistons are 














Section at CC 


throwing a 


pistons, 


arms 


air engine out of this cylinder 


plied 





SECTIONS OF CYLINDER 
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cock which 


ipplies compressed air to one side of the 
rocker- 


small three-way 


which in turn move the 


about 5 inch, bringing the cam 


rollers in line with an auxiliary cam 


which puts all the valves in both ends of 
yne cylinder into two-stroke-cycle action, 
yr, in other words, makes a poppet-valve 
This per- 
started on any 


mits the engine to be 


stroke or on either quarter. The opera- 


tion being entirely automatic, the engine 


will run as long as compressed air is ap- 
[he other cylinder remains un- 














FIG. O 


changed as a four-stroke-cycle gas engine 
and takes up its explosion after the first 
revolution 
off from the starting cylinder and the 
three-way cock reversed, which returns 


Compressed air is then shut 


the cam rocker-arms to their normal po- 
sition, and that cylinder immediately goes 
regular The starting gear 
little to the mechanism of the 


into action. 


adds very 
as the regular inlet and exhaust 


used for distributing the air 


engine, 
valves are 
There are no extra shafts or auxiliary 
valves and no tappings into the cylinders 
pipe 


There is only one compressed-air 





AA Section at BB 
Oil 
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leading from the compressor to the sole 
plate 

On a controlling pedestal are mounted 

lever for controlling the free-air supply, 
the three way cock, the compressed-air 
throttle wheel, the lever for controlling 
the gas supply and the ignition switch 
This permits the engineer to start the 
engine, bring it up to speed and adjust 
the air and gas to a correct mixture with- 
out leaving his position. It is stated that 
this engine can be started and brought to 
running speed in one-half the time and 
as positively as a 


just as easily and just 





CONSTRUCTION OF PISTON 


steam engine of similar size. The engine 
was built by the Riverside Engine Com 


pany, of Oil City, Penn 





The United States exported 331 auto 
mobiles in January and February, which, 
with parts, were valued at $790,016. In 
the corresponding months last year 427 
were exported, the value, with 
The exports ex- 
$327,143, and 

increase in 


autos 
parts, reaching $820,170. 
ceded the imports by 
Great Britain there 
exports to the value of $156,000, as com 
pared with the French loss of $374,000 


was an 
































ILLUSTRATING ALSO THE VALVE 
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A Two-motor Variable-speed 
Planer 


The accompanying illustration shows a 
54-inch by 26-foot Niles planer at the 
works of the R. K. Le Blond Machine 
Tool Company, together with a method of 
driving it which has been adopted for all 
of the large planers at the works. The 


system comprises the use of separate 


motors for the cutting and return strokes, 
the former being driven by a variable 


speed motor, while the latter is driven by 





A TWO-MOTOR VARIABLI 


constant-speed machine, both of 
eneral Electric Company's make 

The 
nded 


e observer 


motors are clearly shown sus 


from the ceiling, the one nearest 


driving the planer during 


farther drives 
stroke. 
third 
ich, however, has nothing to do 
another 


e return while the one 


for the cutting Beyond the 


‘ond motor is a smaller motor 
with 
e planer, but drives 
aft at the left. . 
Referring to the 
ner, the pulley nearest the 


ich is belted to the 


counter 


countershaft of the 
observer 


return-stroke motor 
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keyed to the shaft as is also the large 
pulley at the far end which drives the 
planer during the return The inter- 
mediate pulleys which perform similar 


functions for the cutting stroke are at- 


tached to a sleeve which runs freely on 


the countershaft, the and return 


“utting 
movements being thus made independent 
lhe return speed is constant at 100 feet 


per minute, while the 


cutting speed is 
feet per min- 
table 
test 


f the system is its 


variable between 13 and 39 


ute [he accompanying gives the 


results of a recent power 


\n obvious feature 











SPEED PLANER 


applicability, with a trifling change in the 


nuintershaft, to existing planers 


Cutting 
Speed. Volts. Amp. H.P 
Countershaft and mo- 
tor empty Slowest 222 > 1.49 
Fastest 222 10 2.97 
Counter, motor and 
table empty Slowest 222 8 2.38 
Fastest 222 14 4.17 
Reverse from return 
to cutting Slowest 222 20 5.95 


Fastest 222 30 8.93 
Cutting 37 feet, 2 tools 
Cut 4x? each tool 222 60 17.87 
Material C.I. lathe bed 


CUTTING STROKE Driven sy 20 H.P. VARIABLE 
SPEED 3-1 GENERAL ELeEcTRIC Moror 
CUTTING SPEEDS 13-39 Freer 


2) 
tw 
w 


Table 
Speed. Volts. Amp. H.P. 
Countershaft and mo- 
tor 100 feet 223 14 4.18 
Counter motor and 
table 100 feet 222 72 20.03 
Reverse to Retur! 
stroke from slow 
cutting speed 222 100 29.75 


Reverse to Return 
stroke from fast- ; 
cutting speed 222 105 31.2% 


RETURN STROKE Driven By 25 H.P. CONSTANT 
SPEED GENERAL ELEcTRIC MoToR RETURN 
SPEED 100 FEET PER MINUTE. 





Using the Advertising Section 


By Paut W. AsBBoTT 

Upon asking some of my friends around 
in the shop and some of my own men 
don't read the AMERICAN 
‘ften got the answer: “O, 
I can't afford 


why they 
MACHINIST, | 


there’s nothing in it but ads 


to pay 10 cents a week to look at those.” 
We, who know what a help the paper 
is to us, realize the falsity of such ideas, 


ind I am writing this in the hope of 
showing the use 
tion to the ordinary mechanic, not men- 


the magazine 


af the advertising sec- 
tioning the good meat in 
proper 

One of the good things are the catalogs 
and treatises one can obtain from the dif- 
ferent manufacturers who advertise there, 
containing valuable tables of information 
not found in handbooks, and advice as to 
the operation of their machines, which is 
a valuable feature to any mechanic. The 
best book of tables and formulas on figur- 
was sent free to 
on application as 


ing gearing - ever saw 


me by a manufacturer, 
to how I could obtain it 
\nother 
milling-machine 


a certain well known mil- 


valuable feature, particularly 


ad- 


SO to 


men, are the 
vertisements of 
ling-machine manufacturer which always 


sist of a clear photograph of some in- 


teresting piece of work being milled, and 
ill the necessary data of the job, speed, 
feed, kind of cutter, etc. One of the 


members of the family for a 


youngel 


slight sum would be delighted to go 
through the back numbers and pick these 
tt 

la had mine looked over and have 
bound them together so that I possess 
about a hundred clear-cut descriptions of 
modern milling-machine operations, with 
full data, and another important feature 
of these is that they are actual photo- 


work should be 
taking the cut 


graphs showing how the 
properly held 
Another 


while 


firm building screw machines 


has a good line of advertisements which 
[ am now collecting, showing the work 
and the cost of production. In my own 


‘ase In our screw-machine department we 
have four of these machines and thought 
our men were getting out a good produc- 
tion, but on comparing our results with 
these advertisements I where condi- 


tions could be improved and production 


saw 


on those four has taken a jump of about 


25 per cent 
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An Engine Lathe with Many Novel Features 


A Lathe Which Shows Originality in Design from the Absence 
of a Nose on the Spindle to the Location of the Feed Rack 





EDITORIAL CORRESPONDENCE 


The accompanying photograph marked 
as Fig. 1 shows a new engine lathe, which 
is full of new features in lathe design, ré 
high speed 

Often a 


cently brought out for using 
steels to their fullest capacity. 
lathe of about 24-inch swing is used to 
pulling power when 
shaft, but the 


shown herewith is designed to have ample 


furnish sufficient 


turning a 6-inch machine 


power for all diameters within its swing. 


Numerous special high-speed machines 


have been designed for this purpose, but 
it has been the aim in the design of this 
tool to supply a general purpose machine 
with all conveniences common to the ordi 


nary engine lathe, and at the same time 
with sufficient power and rigidity to han 
dle as the 
swing 


As evidence of the 


heavy a job as lathe will 


character 


lathe, 


genecral 


of work which can be done on this 
the 


pedestal and some 


makers have produced a_ sample 


other specimens which 


are shown herewith. The gray-iron flange 


or pedestal shown in Fig. 2 is 14% inches 


in diameter at its base by 1% inches thick. 


A cut has been taken on the pe riphery of 


this plate when running at 50 feet pet 


minute and using 1/16-inch feed, the re 


being 11 
On the 


duction in this case 16 or 11/32 


inch depth of cut upper tace¢ of 
this plate are chased three scrolls, the out 
side one being a left-hand, inch, 
the 
inch, and the inner a left-hand of four per 


face cf this plate, 


SIX per 


middle one a right-hand, three per 


Beginning at the 
destal 


inch 


where the pc joins the flange, a 4 
inch taper per foot is turned; above this, 
a reverse taper of same amount, and over 
this a hi Next a 


thread of two-per-inch pitch, and 


ilf-inch taper per foot 
square 
shown in. the 


| he 


rough-chased by 


more clearly photograph 
threads in 


the 


marked as 
this 


feed, after which the 


lig. 3 square 


case wert rack 


half nut was thrown 


in and the threads finished part of the 


way down with the lead screw. This gives 


an idea of the use of the rack-feed in 


rough-chasing the threads and shows how 
the 


chasing 


screw 1s relieved while doing rough 
\ hole in the gray-iron pedestal 
a left-hand U. S. Standard 
foot, to 


steel 


is chased with 
thread, 2-inch 
the 


tains 19 threads, ranging from seven per 


taper per receive 


steel rhis bar con 


bar at } 


inch to 32 per inch. The top of this bar 
is bored for No. 3 Morse taper, and is 
joined at 3 to a second steel stem which 
is fitted into it. The second stem con 


tains 15 threads from 36 per inch to 112 
per inch. A 


112 V 


has been chased 
inch to fit the 


nurled nut 


with threads per 





extreme top of the second stem, and is 


designated as 2. The stem at the top is 


I 


inch in diameter. Mounted on the ex- 


treme 


top of the pede stal is a tool-steel 


screw 9/32 inch in length over all, 


diameter at 


0.105 
thread, and 
This 


and of 


inch body of 


0.175-inch diameter of head. screw 


is chased 32 threads per inch 


special form of thread to screw into the 


spring of a Brown & Sharpe test indi 


cator. 

Some contend that it is impossible to 
take smooth cuts while driving through 
gearing, and that smooth finishing cuts 


can best be produced while driving direct 
with the belt speeds, and also that it is 
smooth 


not possible to machine a surface 


ii the machine is slowed down or stopped 
while making speed changes. To dis 
prove this, the bottom part of the plate 


and the design of the headstock and the 


bed are such that either a direct or alter 


nating motor may be attached without 


changing the design or supplying a differ 
ent style of headstock. 
headstock 


There is an index within the 


telling the operator the exact diameters 


which can be turned at various cutting 
speeds ranging from 20 feet.to 60 feet 
per minute and he need not know the 


number of revolutions per minute of the 
spindle, but deals entirely with the diam- 
eters of the work in hand when the index 
is set for certain cutting speeds in feet 
per minute. 

The quick-change mechanism covers a 
range of threads from 2 to 112 per inch, 
and the entire mechanism is self-contained 
housing and secured to a 


| he 


a single 


bed. 


within 


pad on the carriage feeds are 




















rH 


of the gray-iron pedestal was faced at 


1/16-inch feed, Fig. 4, and the speed was 


changed it times during the cutting 


cig 
and the job was turned while the spindle 
was being driven entirely through gearing. 
The the tool marks 
plainly, but it does not show any uneven 


photograph shows 
ness caused by the gear teeth 

Among the novel features is a driving 
the headstock 
spindle, which can be locked to the spindle 


pulley mounted direct on 
as is the case with the ordinary cone pul 
ley machine when driving with open belt, 
and this method allows for a number of 
open-belt speeds with the use of a speed 
variator overhead, provided it is deemed 
desirable to use this method of driving. 
The headstock, however, is provided with 
16 changes of speed when the pulley upon 


the spindle is driven at a constant speed 
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in the same ratio and in the same direc 


tion as the screw feeds. The cross-fee 
screw is also in the same ratio as the 
lead screw, and the index for longitudin 


threads also applies to the cross-fe« 


screw for chasing scrolls. 
A form of attachment is 
which permits turning tapers from zero t 


taper ust 
4 inches to the foot, and this taper attac! 
ment is applied directly to the face of tl 
apron and can be attached at any tin 


Ever 


adjusting screw throughout the machn 


after the machine is_ installed. 
and countershaft can be operated by t! 


tool-post wrench. 


ao e 
[He HEADSTOCK AND ITS GEARING 


Fig. 6 is a sectional plan of the head 


stock and shows the driving pulley 
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mounted upon and keyed to the steel 
slecve gear B, which is bronze bushed and 


| 


revolves loosely on the spindle i-] 
The gear B has a cone of gears C splined 
to slide upon it which are provided with 
the clutch teeth D. The clutch E is keyed 

the bronze sleeve E’, which also re 
volves loosely upon the spindle. The gear 
/:-2 is splined to slide longitudinally upon 


1% sleeve E and is equivalent in action 


» the cone pinion of the ordinary engine 


lathe. Gear E-2 meshes with the gear E-3, 


which is splined to the sliding pinion £-4 


located in the bearing on the front side 
ot the headstock. ‘This meshes with a 
steel face gear 4-2, which is counter-bored 
and threaded to receive the face plat 


lhe face gear 4-2 is mounted to the flange 


ie 


of spindle ./-1 and these parts are held 
veether by dowel pins and screws. It 


1 


will be seen that the web of the face geat 

2 extends down back of the flang: rf the 
spindle 4’, and that when the face plat 
!-3 is screwed into the face gear, the gear 


2 and the spindle 4’ have a tendency 


to clamp tightly. The nose of the spindl 

1 extends out and is made to fit. the 
bore of the face plate 4-3 for centering it, 
nd the threads within the fac al 1-2 
are made to ht lo so that the truth of 
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huck and the face plate Lhe threads 
within the face geat 2 are made about 
the same diameter as the counter-bore in 
the back of the ordinary chuck tor a 


machine of this swing, and in fitting a tace 


plate for a chuck it is only necessary to 
bore out a blank plate to fit the nose of 
the spindle and chase an external thread 
on this plateeleaving a portion to be fitted 
nto the chuck his method of driving 
the chuck and face plates eliminates all 
torsional stresses within the spindle when 


of a high gear ratio, as the gear 2 is 
practically a part of the chuck 

Referring again to the spindk i 
will be seen that the clutch teeth 1 are 
formed upon the spindle, which teeth en 
gag corresponding tectl r= =okevways 


within the sliding ¢ rs E-2 When the 


sliding Ca f:-2 1S ved to its I thest 
position to the left, it is 1 cked rigidly ; 
the spindle, but this movement cannot 
take place until the gear /-4 1s out of 
engagement with the tace geal 2 Ihis 
drives :-2 direct at its maximum veed 

id not throug! e g ng Bb lisen 
eaging /:-2 ft the nc nm iL 
ng i-4 to rive will row be 
tore \\ it W kk «i | alled 











FIGS. 2, 3 AND 4 


he face plate will not be affected by any 
inaccuracy that may occur within the 
thread. By mounting the pinion £-4 on 
the front side of the head, it will be seen 
that all the pulling power will be down 
ward and on the front side of the center 
where the tool is always operated Chis 
ccnstruction reduces the overhang of the 


SAMPLES OF 


WORK TURNED AND THREADED 


the back gear, but which on the index 


plate giving the list of speeds, 1s termed 
l 


e low 


“low gear,” meaning the gear of t 
est speed. By the manipulation of the 
gear E-2 and the pinion E-4 the use of 
the high and low gears ars available 
Gear E-3 has an internal gear 1) secured 


to it into which the pinion stem D-2 


meshes [his pinion stem is made ot tool 
steel. revolves in a bronze bushing, and 
has the gear D-3 mounted at its left end 


Ihe telescopic gear D-4 is provided to 


be mounted over the gear D-3 and to 
impart motion to the pinion stem D-2 at a 
different speed. The pinion stem /)-2, 1s 


ned within a housing D-5, mounted 





FI] <= SECTION THROUGH HEAD 
casting whi forms the 
portion of the headstocl This housing 

can b ted -by the extension D- 
Fig. 7 The telescopic gear 1-4 ma ln 
engaged with any one of the cone gears 
C on tl leeve pinion B, or the geat 
D-4 may be removed and D-3 engaged 
\ t] 1 t the « ne vears ( but t 
with tl sleeve gear / This allows th 
gear J)-4 t ve drive at four differ 
s eed na | cr ¢ I [)-3 1 be d 1\¢ 
hree spe making seven in all | 
when the clutch D is engaged wit thre 
lute | , of the gears J) nd 
1 ‘ 1 \ ut I ‘ va cri 
oht sp | yttained lhes as 
e all ¢ using the higl W 
yea! ’ I ned 
The housing J)-5 1s cut t as show 
t D-9, Fig. 7, to permit the clutch D 
ve engaged nd when ch is the case 
the | ing not he ed sufficient! 
envaue ( ’ T j 4 ind D } t 
e cone I geat ( loa oid tl c 
Es being engaged to the spindle t 


ime time that the pinion | { Is eng ved 


{ 


to the face gear 4-2, the method shown 


in Fig. 7 is employed. The sliding pr 

E-4 is journalled at its left end m a 
bronze bushing /-5, which has rack teet! 
milled in it to ¢ ge the pinot tem 
E-6, Fig. 5 Chis pinion stem takes it 
hearing in the steel sleeve E-7 whi ts 
into the rotating housing /)-5 prev sly 


referred to. The sliding detent collar /)-6 
is mounted over the sleeve /:-7 Phe 
pinion stem E-6 is spring seated at £-9 
to holding the detent collar D-6 into the 
notches milled into the tace of the cas- 
ing | It will be seen that the nurl /:-8 
may be turned in either direction ror 
F-4, and 


radially t 


sliding the driving pinion 


that it may be moved 


the housing D-s5 This hous 


adjust : 
Fig. 6, 


ing has a _ sliding sector G, 
mounted upon and around the pins G-1! 
and the sector G is grooved to receive 
the flange of the sliding pinion E-2 on 


the spine 'c sleeve 
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FIG, 7 



























































FIG. 9 
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The longitudinal movement of the sec- 
tor G transmits movement to this pinion 
regardless of the position of the housing 
D-5 and the longitudinal movement of 
the accomplished the 
movement of the bronze bushing E-s, 
which is provided with a specially formed 
key G’ serving as a dog or tappet. When 
this key, G’, Fig. 7, is moved to the left, 
the tappet upon this key strikes the sector 
G and moves it sufficiently to engage the 
clutch of the pinion E-2, Fig. 6, to the 
spindle and at this period a spring-seated 
latch G-2 confined within the sector G 
engages the extension on the key G’. At 
this position the machine operates in the 
high gear, the pinion E-4, of course, be- 
ing out of engagement with the face gear 
When it becomes necessary to engage the 
low gear, the nurl E-8 is turned to the 
right as indicated by the arrow stamped 


sector G is by 


upon it and the sleeve E-5 in its move 
ment to the right will move the sector G 
through the latch G-2 until the pinion 
E-2 upon the spindle is disengaged with 
its clutch. At this point the sector carry- 
ing the latch is moved sufficiently to en- 
gage the counter-sink of this latch with 
the screw G-3. This engagement raises 
the latch and allows the key G’ and the 
sleeve E-5 to move past and so the pinion 


i:-4 is engaged to the face gear A-2 


To 
An mounted 
on the front side of the casing and car- 


Secure Any Cuttine Speep 


index arrangement is 
secured to 
H’, operating the movement of the cone 
gears upon the spindle pulley. The posi- 
tion of the pointer is determined by the 
notches milled into a bracket secured to 


ries a pointer which is 


he casing. An opening is cored into the 
front of this casing and an index plate 


mounted within it for giving the correct 


diameters to be turned at the various 
‘utting speeds in feet per minute. The 
horizontal columns of the index plate 


give a list of the diameters to be turned 
it cutting speeds from 20 to 60 feet per 
the 


headed by the words “Diameter of 


minute; horizontal columns being 


work 
and the ver 


t 20 feet per minute,” etc., 


columns of this 
the 


designates 


tical correspond 
the 


position of 


plate 


with vertical columns of plate 
the the 


The opening of the casing F is 


which 
pointer. 
nly large enough to expose such figures 
s are found under heading of 


‘Diameters of Work” at 20 feet per min 


one 
te, etc, but the index may be adjusted 
by the nurl below the pointer to expose 
the 
utting in feet per minute 
lesired to turn a 12-inch 


ny one of columns showing the 


Suppose it is 


gray-iron gear 
40 feet cutting speed per minute. The 
ndex plate is moved by the small nurl 


n front until the figures headed “Diam- 
ters of work at 4o feet per minute” are 
The 


rought to the column giving the nearest 


xposed pointer above is now 


liameter to 12 inches, which in this par- 


ticular case is 1214 inches. This calls for 


w gear to be 


used, and the plate at 


AMERICAN MACHINIST 
tached to the top calls for change gear 67 
The change gear of this index ‘refers to 
gears D-3 and D-4 of Fig. 6. The diam- 
eters, as shown by the index, which can 
be operated on at 40 feet per minute are 
13/32, 9/16, 11/10, 15/10, 
16, 3%, 4%, 5%, 7%, 
5 in all 


omitted as it 


as follows: 

I 3/10, 1%, 2, 
9% and 12% 
The sixteenth 
is larger than the lathe could swing 


29 7} 


inches, making I: 
diameter is 


Openings are cored in the bed to permit 


the use of a belt or silent chain drive 
from a motor mounted underneath the 
headstock. The headstock is provided 


with a hinged cover and when it is de- 
sired to mount the motor above the head- 
stock, a platform is substituted to receive 
the motor in place of this cover. On ac- 
count of the great number of gear changes 
within the not 
use a variable speed motor as 


head, it is necessary to 


the incre 


ment of mechanical speed change does 


not exceed 28 per cent., making it very 


easy to use an induction-motor drive. 


Quick CHANGING OF GEARS 
Fig. 8 shows a new form of quick 
change device which is entirely self 
contained. The housing is bolted and 


tongued to the pad upon the bed and has 
a bearing for supporting the reverse plate 
I. This the or in 


carries transmitters 


termediate gears for giving the forward 
and backward motion to the feed, these 
being guarded by a suitable cover. The 


reversing is accomplished by a small ec 
centric and nurl which is confined in an 
extension to this housing. Power is trans 
mitted from the spindle gear to the tel 
of which is one- 
This tele 


within the 


scopic gear [-2 the face 
half that of the 
scopic gear takes its 


transmitters 
bearing 
housing concentric with the pivotal point 
!’ and is splined to 


the tele 


of the reverse plate / 


slide through this bearing upon 


scopic gear /-3. The gear /-3 is splined 
to slide upon the gear /-4 and these three 
gears are the driving members of the 
quick chang It will be seen that the 
gear I-4 extends bey md the face of the 


telescopic J-2 and ]-3 equal to the 
width of the change gear, and has no end- 


longitudi 


gears 


but is confined 


of the housing / 


movement 
within the bearing 


wise 
nally 


by the collar /-5. The telescopic gears are 


moved longitudinally by an eccentric in 
the nurl /-6 in order that they may be 
brought in alinement with the change 


y 


gears or flush with the gear /-4 

A second shaft J takes its bearing in the 
housing and carries a quadrant J’ which 
quadrant supplies what is ordinarily the 
intermediate gears /-2 of the plain change 
This gear is mounted on the 
takes on 


J-2 meshes 


gear lathe. 
bearing 
with the 


bronze sleeve and its 
the stud J-3 
gear J-4 which is keyed to the second 
shaft J. The second shaft J has a pinion 
milled into it meshing with the gear J-5, 
keyed to the clutch J-8, and 
journalled the lead 


Che 


Gear 


which is 
screw 
shaft 


loosely upon 


hearing within the housing 


8290 


ir J-6 keyed t it at ts 


right end and this gear meshes with the 


sliding gear J-7 which is splined to slide 
upon the lead screw J-9. The clutch J-8, 
previously referred to, receives the teeth 
of the clutch which is formed upon the 
sliding gear J-7 and the face of J-7 may 
be thrown out of engagement with that 
of J-6 and the lead screw | cked to re 


volve with the gear J-5. This makes an 8 
to I reduction to the index 

An opening is provided in the housing / 
to receive 
all of which are provided with a 
tooth clutch at their hubs. Thess 
gears are covered by a swinging plate /-7 


which plate is tapped left hand to receive 
This screw extends through 


gea;©rs, 
three 
change 


the eight steel change 


the screw /-8 
the clamp /-g so that when the plate /-7 
is brought up exposing the change gears, 
[-9 1s and when 
brought the 

locking the quadrant 
The gear J-2 which revolves on the stud 


the clamp released 


down clamp is tightened, 


J-1 firmly in place 


/-3 is mounted on a bronze sleeve and the 
outside diameter of this sleeve fits the 
bore of the change gears The gear J-2 


has clutch teeth to mate those of the 
change gears so that any selected one of 
When it is 


feed the 


these may be secured to it 
necessary to make a change of 


[-7 is raised and the quadrant J-1 


plate J 
down in the position shown on 
t] Che 
clutched to the gear J-2 
up 


iny 


thrown 
t change gear is now 
and the quadrant 
the 
selected one 
[-4 

driven by 


all 


when the lead 


ie drawing 


J-1 brought until change gear 
of these 
The eight 
the three 


threads from 2 


meshes with 


three gears /-2, /-3 or 


change gears when 


re fe rre d to, cut 


eea;rs 


inch screw 1S 


to I4 


driven through the gears J-6 and /-7, and 


ner 


the same combination of gears will cut 
threads from 16 to I 


the pinion on the shaft J to the gear J-5 


central be 


aring 
plate extending to 
pindle center and 
upon the 


formed 


A smaller V is provided for the head 
| 


and tailstock and an extra track planed 
at an angle forms a bearing for the bridge 
t the carriage close to the center of the 
downward line f stra The carriage 
bridge has a taper gib resting upon this 
and adjusting screws to compensate for 


with the carriage 
the tailstock 
and 


wear This does away 


bridge bearing directly on 
V’s on the 


avoids the wear 


front side as a support 


which tends to bring the 


tailstock center below its correct aline- 
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ment with the head. The back part of the 
shear is planed flat to receive the tail 
stock and the back wings of the car 
of which slide upon but a single V 
The lead 
bevel pinion K, Fig. 11, and this meshes 
gear K 


which 





screw is splined to receive 
bevel secured to the 
ion K-2 
through the intermediate K-3 


with the pm 


transmits motion 
to the 
lhe 


the bearing in 


stem 
] nel 
tudinal 


friction gear KA-4 pinion 


ten 


: 
stem extends out through 


the apron and carries the nurl AK-5 and 
the friction K-6. The 


the friction gear A 


friction A-6 mates 


and transmits m 
through the 


; 
lgn 
intermediate gear K-8 which meshes with 


/ 


to the cross-feed screw 


tion 


the cross-feed screw pinion. In Fig. 13 it 
be seen that the top slide of the com 
pound rest is fed by an inclined screw, 
nd this is done for the purpose of giving 
increase traverse to this part without caus 
ing extreme length and also for the pur 
the 


any 


pose of elevating compound rest 
handle to 
the cross-feed handle 


to the 


prevent interference with 
A rack is secured 


swivel of the compound rest and 


= 








STEADY AND 


is rack meshes with the inclined screw 
shown. 

Che cross-feed screw is provided with a 
spring-seated plunger in the center of tne 
yall crank friction 
king and releasing the graduated col 


The rack is 


with the teeth 


which operates a for 
lar of the cross-feed 
bed 


sutward instead of down, as is the ordi 


screw. 


secured to the facing 


iry practice Chis is to bring the rack 
inion £ in a vertical position. This 
inion has a solid stem on either side and 
e top fits directly into the carriage. This 


p is provided with an adjustable dial, 


counterbore in the 


into the 


carriage and 


is graduated to 
h. The rack is 


is accurately spaced 


id to 64ths of an ine 
*h circular pitch and 
longitudinal reading may 
dial Che dial has a 


to that of 


that a correct 
had from tl 


11S 


similar 


ross-feed screw nd may always bé 
to ero The lower end of the rack 
n lL takes its bearing in the back 





te L’ of the apron V/, Fig. 11, and has 
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which is keyed to the shaft L-4 
shaft L-4 is keyed to the hub of the spur 
r takes 
of 


gear L-s, and the hub of this gea 


its bearing in the apron. The pinion 


the apron ball-crank stem meshes with the 


gear 1-5, and these gears are so propor 
tioned that one revolution of the bal 
crank makes the carriage travel exactly 1 
inch. The spur gear -5 also meshes wit! 
the pinion L-7 f whi it receives its 


power tor 


CHASING 


In Fig. 11 is a sectional view of th 
longitudinal friction, and tl positive 
chasing device fot ising threads through 


lever 
L-9 


k pinion 


the rack feed 1s the 
L-6. It be 


which transmits moti 


{ 
UVPClada 


will seen 


pinion 


has a friction mounted upon it which en 
gages with the friction of the gear K-4 


[his friction may b 
by the regular 
gear L-7 is a 


Iriction 


Mounted within 





hardened-steel index ring M-1. The gear 
K-4 is provided witl key seat to r 
> - 
f * vv h 
i] i 
a 
VY * \ 
etuin ™\ \ 
c h) ~y 
ww, “in @ | 








FOLLOWER 


RESTS 
ceive the and 
this key 
M-3 
crank portion of the lever L-6. 
ring /-1 
pitch of 


el key -2, 
collar 
shoe in the 

The di- 
are made 
the lead 
of this 


gliding tool-ste 
is operated by a sliding 


and is controlled by a 
index 


to the 


visions in this 


to 


correspond 


screw of the lathe, and in the case 


particular machine, the lead screw has 


four threads per inch, and it is obvious 


that the half nuts may be engaged at every 


quarter inch. Therefore the divisions of 
the index ring M-1 are such that a quar 
ter-inch movement of the carriage will 


allow the key M-2 to enter the slot of th 
index ring and lock the feed positively 
This forms a positive drive through the 
rack pinion, and not through the friction 


and while very accurate chasing cannot be 
accomplished by this method, all roug 

ing can be don 1 threads may b 
roughed to within a few tl sandths of 
the size without wearing t screw, and 


then the half nuts engaged for giving an 


“urate fins! 


half nuts are mounted at 





with the lead-screw ring at this pois 
‘ig. 12 shows a ti view of the } 
ts which are 0 nd « 1 by 
cam M-s Chi , haee 4 
ck W-8 from t k WW-1o Sink 
the reg rac ' 
ul I 1 ' 
direction, it is obvi that even thous 


” i 
“\ 
p a 
vhe I p 
i t , r 
tT) ? 
r 
, 
} " 1 } itt 
| \ ' ; 
. - Ws W tn I 
tachi t and fi \ 
VIEW I irriag lide 
whic ‘ s the ) neg t the « 
teed “ l I d t I 
cI Triage traverse ell 
( mpi \ I \ 
: 
mo the sl 6 t Ww 
< \ j et ip \\V 
7 | ' ( me t } é | 
\ \\ 2 Ss! v-I ft 
the ue \ I \ spur ge 
) es with the f1 g L-7 
‘ , ; ‘ ¢ P 
i i> 4 ~ 
‘ . t on U-] i] 1 iT rive 
: nion O k it 
he ew worl! 5 engagt 
ly ; the loch f) 
vn pin 1 ip tt ré 
eve ‘ ling b \-3 B ( 
! int t \-4, W 
) S t 1 p t i « 
rm 
ih swivel is stampx grees trot 
ro ft 0 ind ¢ tar 
| , ¢ | 
lapers ree towar i Stoc ) 
ectly opposite this stamping on the oth: 
side of the circle it is stamped “7 


smaller toward Headstock” and 
Iso opposite 


gement ot! 


spur gear O with that of th 


( sc mrnnisch ih, 7 sll eevee (os 
nplished by a pull-pin 
this pull-pin cannot be pulled out t 
y : } th r I 
Kalk t tcn I ( ve A } 
; 
rem ed It is eV that the ‘ 
feed is never needed w taper at 
{ n nt } . ! 1 ¢ 
ichme is being remov 
. 
ft this cove th t ws the a 
¢; feed ft] . \ ¢ f engag 
ment I feed ; s v bl CK 
. } . , : 
I slow than t longit nal te 
; ( rr ore ] +} . ? 
re T ged 1 I y Tat 
| , 
( st xt 
, 4 
I ( * x 
: : 
ve Vi [ 
wit! 
| 
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z2 
length of taper which can be turned at 
one setting is 24 inches and the amount of 
taper will be from zero to 8 in 24 or 4 


inches taper per foot. A table is furnished 
with each attachment giving th« 
inches per foot from 1/16 to 4 inches and 


also 


tapers in 


the corresponding included angle. It 
the taper at 
The fact is 


the setting angle of 
tachment swivel A 
the power is transmitted to the taper 
the longitudinal feed 
same 
lash of 
ordinary 


gives 
tin degrees 
that 
ittachment 
through about 
so that*the 
less than with the 
fact it is found in actual practice to be 
than the usual form of 


This 


is subject to 


and 


the number of gears, 


back these parts is 


device and in 
more direct 
attachment 


much 
form of taper at- 
a great number of 

seen that if 1 


t 
but 2 inches 


taper 
tachment 
18 


variations and it will 


necessary to turn a taper of 
to the foot, the 


portioned as to give 


gearing could be so pro 


this as a maximum 


taper. In this case the feed of the taper 
ittachment block would be one-twelfth 
of that of the carriage feed and the lathe 


would be capable of turning a taper 48 in 


stead of 24 inches long and so on. The 
taper attachment is secured to the apron 
through the same holes as are drilled for 
securing the plate M-11 and the device 
can be attached any time after the ma 
chine is installed 

[He TAILstocK, FoLLow AND REs1 

Fig. 14 shows the tailstock and th 
method of clamping it to the bed. The 


rod P-1 which 


clamp P is mounted on the 


takes its bearing within the lugs of the 
base of the tailstock A tool-steel screw 
P-2 bears against the tool-steel block at 
the top of the clamp and these parts art 
hardened to obviate excessive wear. The 
tool-post wrench takes the adjusting 
screw P-2 and a very slight pressure 


against this screw will cause the clamp to 


bear very tightly under the shear of the 
lathe bed The top of the tailstock can 
be adjusted independently of the clamping 
of the base to the bed, as is the case with 
heavier lathes to insure against slipping 
back when setting for tapers for heavy 
jobs 

[he follow rest shown in Fig. 15 


straddles the bridge of the carriage and 1 


provided with three jaws. Although this 
style of follow rest has been in use be 
fore, Mr. Schellenbach believes himself 
to be the first to use having designed 
such a rest over fifteen years ago. The 
steadyrest is shown clearly in Fig. 16 
and it is mounted on an auxiliary base 
which has a key in it to receive the main 
portion of the rest. Where a lathe is de 
signed with a single V, it is impossible 
to apply the steady rest to the machine to 
face in but one direction but in mounting 
it as shown, it is evident that the steady 
rest will face in either direction and can 
he clamped into position by the long cap 


val 
1G 


screw which is tapped into the clamp ar 
which also takes the tool-post wrench 

The 
friction pulleys and one 18x4 driving pul 


countershaft is provided with tw 
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ley and where it is not thought necessary 
to drive in both directions, the machine 
may be driven at two forward speeds, 


changes of speed to the 
instead of 16 as is or 


counter- 


thus giving 32 
headstock 


given 


> | 
spindl 
spe ( d 


dinarily with one 


shaft 
This the 


sizes 


manufactuted at 
and 18-inch 
three-step 


machine is 
present time in 14-, 16 


with cone 


upplied 
which 


and is 


type of head has some novel 
with plain set 
instead of the quick 


This was designed by 


features. It is also made 


of change gears 


1 
change as shown. 


W. L. Shellenbach, and is manufactured 
by The John B. Morris Foundry Com 
pany, of Cincinnati, Ohio 





A Magnet Frame Drilling Machine 
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groove is fitted a steel ring J used to 
center the blocks K on which the frames 
rest. [There are a number of sets of 
three each of these blocks, with steps cut 
to fit the standard bores of the magnet 
frames 


The support B is planed on top so as t 


form a slide for a plate L on which is 
fixed by means of supports M a portable 
There are two or three dif 


drills which mounted 


electric drill. 


ferent sizes of are 


so that they may be changed in an in 
stant to suit the different diameters of 
frames by sliding out one plate and re 


The feed is given 
the drill, a longer 
putting a piece of 


placing it by another. 
by the 
movement 
tubing between the screw and the frame 

Inside of B is fitted 


feed screw of 


is given by 
sleeve C pressed 
and bearing 














on a hardened steel pivot EF 
on a hardened steel washer /. This sleeve 
, > = By — . ° - 
By P. Fenaux ( 1S keyseated to the inside of B and 
forms a mit for a screw D driven through 
[his machine was designed to render miter gears P by the hand wheel R. Thus, 
easy the drilling of radiating holes in by turning R, the support B rises, the 
— ; 
Sy Magnet 
Frame 
° I L 
A Al oon 
K “i Ir 3s 
| bs Gauge J TTT 
+ é 
s £ i8 Dias N 


























xX y 
BZ 
F 4* . H 
t ae 
Soa sae mS | 
4 Section 
through X-Y 
A MAGNET FRAME DRILLING MACHINE 


electrical 
machines. In these the center 
lines of the holes for holding pole pieces, 


magnet frames or housing for 


machines 


interpoles and also of the holes for leads, 
ought to pass by the center of the magnet 
To the drill 
press necessitates a big pile of wood shoes, 
bolts, the 
is not often well done. It is neces- 
the for hole 
and get it in position with the help of a 


frame drill such holes on 


a set of clamps and and yet 


work 
sary to move casting each 
and the twisting of the machin- 
that the 


the 


plumb-bob 


ist’s head to see line corresponds 


with the markings frame 


Che 
high enough to be rigid 
frame which can be put 


strengthened 


on 
is composed a base A, 


under the he 


machine 
‘aviest 
on it and 

ribs A 


internally with 


pocket is cast in the center and bored out 
to fit the support B [he top of A is 
finished and a groove is cut corresponding 


the 
the she p 


grooves in the 
In that 


diameter to one of 


table of a boring mill 11 


hight is given for each type of standard 
housing by a gage to be placed as shown 
in the illustration. The workman 
blueprint table giving him the size of gag¢ 
to be used for such and such size of ma 
When the right hight is obtained, 
brass 


has a 


chine 
everything is fixed in position by a 
shoe G pushed against E through a rod 
H coming outside of the base. 

Though this machine does not do away 
with the marking of lines dividing th 
circumference (for after trying an index 
we found out that in starting to work th 
drill 


not very much but enough to make a di! 


had a tendency to move sidewis 


ference of 1/16 inch between 6 holes 


a circle of 24 inches) it saves a great deal 


of time and bother. 
When the frame becomes larger tha’ 
the machine, it may still be used with 


using a longer plate / 
bearing B and 


floor plate, by 
length of between 


1e base allows such an extension. 


the 
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Economical Production in the Miller, Lathe and Grinder of Multiple- 


throw Crankshafts for Automobile Engines and Agricultural Machinery 
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The machining of automobile, agricul- Norton plain grinder, where the four MittinG Wess AND ROUGH-TURNIN 
tural machine and other crank-shafts bearings E/GH are rough-ground to FILLETS, ETC. 
with more than one throw or crank-pin 0.035 or 0.040 inch oversize. ‘Bearings In. the next operation, the right-hand 
presents an interesting problem. Since EFG are ground by bringing forward a_ end is rough-turned to 1.535 or _ 1.540 
the introduction of drop-forged cranks, wheel with a face 2% inches wide and _ inches as far as the flange, and the left 
the art of finishing them has made won-_ using no lateral motion of the work. H _ hand end is rough-turned to 1.785 or 1.790 
derful progress. The machining of the is ground by bringing the wheel forward inches as far as the first “cheek.” This 
crank-pins is, of course, the difficult part twice is called “first turn 
23.0625 ae 
‘Sineceills Weight rough = 52 lbs. r : : 23.0545 
Weight finished 41 ibs. 
Material, M.S. 40 P.C, \ 
a) Dotted Lines show Forging 
le : 
VA Vite aa (\ 2 Be ||| 
| y iA az Bi ai C |= |D G } His 33 I 
LY ae 3, =,- wee F pai 2 | Pa 
\, “14 “ “2 
} . 
/ 
whale SASS “aii |, SAMBO" gt) SAMOS fyi SAMOS gl, BAM RAH ig, SHMOD ae : bis ; 
2.457 2.457 2.4 2.4 2.437 -.4 -.4 
< = 43” a Se = _? — _ - 7 
FIG. I. A FOUR-THROW CRANK-SHAFT 
of the problem. There are at present sev 4 ; 
eral methods of doing this work, thes¢« 1 
methods generally requiring special ma ; 
chines to make the pins. An exception % oA _} — a 
is the method developed by the Norton a i ” t - E 
Grinding Company, Worcester, Mass., J Bh as 
within the last two years. Ps ? | 4 
In this article I will attempt to mak« 
his method clear in detail, hoping that LRNGTER GAGE POR LOCATING BEARING PILuETs 


he description will call forth suggestions 
that will be of benefit to the makers of 
automobile engines. 

PRELIMINARY OPERATIONS 


Fig. 1 illustrates a typical four-throw 


automobile shaft of the so-called “five- 
bearing” type. 

[he forging comes from the drop- 
forger straightened and centered. The 


first operation is called “turn for cut-off,” 
means that both turned 
a short distance before the forging 


which ends are 


4 


s to the cut-off machine. After being 
off to the required length, the shaft 
re-centered in a Hendey-Norton cen 
ing machine, which is inspected every 
and kept accurate within 0.002 inch 

machine the shaft by tl 
ned which insures that tl 
centers will preserve the original line 


: 1 
S th 


grips 
portion, 1K 
enter made by the drop-forger, thus 


wing the responsibility of the pins 


ning out” onto him 


ROUGH-GRINDING THE BEARINGS 


shaft is then taken to a 14x72-inch 


"Superintendent, the Norton Grinding Com 
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MILLING CRANK-SHAFT WEBS 
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ren the shaft is milled on the cheeks [he blo@&ks are then put on, a surface traverse whatever As will be seen in 
or webs. Fig. 2 shows a No. 5 Becker grinder by bringing forward a wheel 2% _ Fig. 1, the r ugh forging is ™% inch larger 
nard rtical mill equipped for this inches wide These end fits are made in diameter than the finished pin. The 
pet The V-bloctk re designed 1.514 t <i< inches on the right-hand pin in this particular shaft 1s roug! 
it? WO AS | 4 »~ ‘ . ‘ ‘ t ‘ 
to take any automobile shaft The spa end and 1.764 to 1.765 inches on the left ground to 1.785 or 1.790 inches. I hay 
hars (fastened to the front of tl hand end seen this operation performed on a sing] 
tab made for each shat nd 
1] bl t ill \ f rpel O 
1 ie ter 
\ 
\ 
) 
== S 
A 
: ° “ pvt tight 
e s bhat \ 
») 
- = wa 
4 - ,) 
a 
Pl 
) \ = \ 
P a —— 
y * 
B g Split Here Lb gv. 
FI 1 CENTER BLOCKS FOR CRANK-SHAFTS 
\fter milling, the bearing fillets on 
D] H are rough-ground. In this 
ough-turning, the fillet shoulders art L : 
AY itely spaced by means of the gage 
shown in Fig. 3. All distances are taken FIG. 6, NORTON GRINDER SET UP FOR CRANK-SHAFT WORK 











pin, time and again, in two minutes 

occasionally in as short a time as 40 s 
onds. This means wheel-time only. | 
© illustrates clearly the simplicity of t 


operation. 


FiLLETING OPERATION 








\fter all four pins are rough-groun 
the shaft is put into an ordinary lathe 
have the pin fillets roughed out. 1 
stock is removed by means of the con 
mon right-hand and left-hand round-n 
tool of the proper radius. The pin is hel 
steady by means of the special steady re 
shown in Fig. 7. The fillet shoulders 
accurately placed by the use of the gag 




















shown in Fig. 8, all distances being rel 
tive point X, Fig. 1. 

The shaft is now straightened, if nec 
sary, and returned to the grinder to | 
the pins finish-ground. Again, the wl 
used has a face wide enough to make 
pin without table traverse 

lo finish the pin fillets to proper rad 
the lathe is again resorted to and the 
held steady as in the fillet-roughing op 

FIG. 5. USE OF THE SURFACE PLAT tion. This fillet-finishing operation 
be done on the grinder, if desired: 11 
1 thre nter-bearing fillet nearest th ROUGH-GRINDI HE CRANK-PINS this 1s necessary when the shaft is 
g It is marked VY in Fig. 1 Phe ink is now ready » have the ened. We have made shafts both w 
Next the flange is rough-turned all pins ih-ground. Fig. 6 shows a 14x72. although, taking into consideration 
ind the shaft is read, to have the irton grinder set p for grinding extreme accuracy of radius and loc 
tted to center blocks, shown in ink-pins The rough-grinding is done of shoulders required by most eng 
ig. 4 Phi erat s lone in tl by simp inging forward vheel of builders, we prefer to use both gr 
ing s shown in Fig. 3 t vy sing no. tab! nd lathe 
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FIG. Q. FLANGE LOCATING GAGE 
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FIG IO \ SIX-THROW RANK-SHAFT 
Reugh Weight > lbs. 
Finisbed Weight 37 Ibs 
Dotted Liues show Forging 
Material, 3'2% Nickel Stee 
t 
i 
‘ os é ae “sae —3% — ee ‘ a _ 
Rough = 42 6 
FIG I2 A NICKEL STEEL CRANK-SHAFIT 


FINISHING OPERATIONS 


\fter finishing the pin fillets, the center 


blocks are removed and the shoulder A, 
Fig. 1, is turned down. This is left large 
up to this time to allow as good a grip 
for the center block as possibl 

The parts 4BCDEFGHI and both 


of the flange diameters are then ground 


to the drawing limits The fillets on these 


last-named parts are then finished to cor 


rect radius and the flange is squared 
smooth and to correct dimensions, the 
location being determined by the gage, 
Fig. 9 

After the shaft nspected for run 
ning true and squared t length it ts 
complet 

(OTHER SHAFTS 

Fig. 10 shows a six-throw shaft similar 
in construction to the four-throw shaft of 
Fig. 1 This shaft is handled in exactly 
the same mann Fig. 11 gives the style 
if center block used for the six-throw 
shatt Fig. 12 illustrates a shaft of the 
three-bearing§ typ This shaft is of 3 
per cent ickel steel The lathe and 
milling times in Table 1 show the effects 
f this hard erial, but the grinding 
time is not very n iffected. Note the 
quantity of material removed in order to 


Fig. 13 WW shaft designed to avoid 
1 m ine W t webs. Fig. 14 
is an example of a very difficult shaft to 
machine Che cheeks are thin, allowing 
much spring unless the operator 1s ex 
tremely careful 
i 
3 
| | S87 hs 
| 
} 
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SHAFTS FOR AGRICULTURAL MACHINERY 
Figs. 15 and 16 are given to bring out 
the possibilities of the grinder. These 
shafts are both used in agricultural ma- 
chinery. They do not need to have a fine 
finish. This allows the operator to push 
the work with the one idea of time in his 


mind. The only operations not done on 
the grinder are the cutting off and cen 
tering and the rough-turning of the ends 


The other bearings and the pins are made 


complete in the grinder. The ends are 
finish-ground in addition. 

SCHEDULE OF TIME REQUIRED TO MACHIN! 
SHAFTS 

In Table 1 of ope ration times here in 

cluded, there is a column marked “aver 


age time” and one marked “best observed 
time.” The average time is taken from 
the time cards after the completion of a 


large number of shafts; the best observed 
time was picked up here and there, when 
favorable. 
Table 2, 


produce these 


ever conditions were 


A separate schedule, showing 


the average time taken to 


shafts is given. Bear in mind that these 


forgings are almost 7 feet long and only 


114 inches in diameter. To attempt this 
job in the lathe would make the reader 
appreciate the time given in the tabl 
Fig.15. Fig. 16 
Cut off and center...... om 10 10 
Grind bearings (except ends : 15 22 
Turn ends pat 15 15 
Grind ends . x 
Grind pins 30 45 
Total time beeeenee 78 100 
All time given in minutes and includes hand 
ling 
TABLE 2 AVERAGI TIMI REQUIRED TO 
MACHINE SHAFTS SHOWN IN 
FIGS 15 AND l¢ 
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has 
the 
illus- 


rhe of the which 
been this 
various features of 
trated by the half-tone and line engravings 
depends, like all others, on common sense. 


An 


success system 


described in article and 


which are 


operator who violates natural laws 





Turn for cut-oft 

Cut-off and center 
Rough-grind bearings 
First-turn ends. 

Mill cheeks 

Rough bearing fillets 
Rough-turn flange 
Grind for center blocks 
Rough-grind pins 
Rough pin fillets 
Straighten 
Finish-grind pins 
Finish pin fillets 
Second-turn ends , 
Finish-grind bearings.” 
Finish bearing fillets 
Finish-turn flange 
Square ends to length 


Total time 
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the true duty of the backrest on his 
grinder, he cannot fail to produce correct 
shafts at small cost. 





It is reported that a student of the 
Electro-Technical Institute of St. Peters 





ig. 1 Fig. 10. Fig. 12. Fig. 13 
& - ee 
= t Ss 
= a 
4 12 10 5 6 4 
6 8 ~ 6 6 5 
18 50 28 14 17 15 
10 18 17 12 12 8 
30 90 31 22 
35 70 60 30 55 30 
20 40 45 30 ; 
3 5 5 3 5 } 
12 42 36 12 24 10 
27 70 79 48 72 45 
1 20 20 1 20 
10 50 46 10 37 10 
15 40 40 15 30 15 
5 12 10 7 12 & 
36 70 46 30 42 3U 
15 40 30 12 30 15 
20 40 41 25 
4 12 8 4 7 4 
271 689 563 286 375 208 





All time given in minutes and includes 


handling. 





TABLE. 1 


SHOWN IN FIGS. 


shaft in which the crank 


of line with the bearings and 


will produce a 
pins are out 
in which the pin fillets are not concentric 
with the pins themselves. But if he does 


not spring the shaft by too much pres 


sure from the footstock center and learns 








1, 


TIME REQUIRED FOR VARIOUS OPERATIONS ON CRANK-SHAFTS 


10, 12 AND 13 


burg named Freudinberg has invented an 
apparatus for exploding mines by wir 


less telegraphy, according to the Eng 
neer Numerous experiments alr 
made are said to have proved remark 


successful 
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t Some Vicissitudes of the Job Shop 


By J. G. DornBireR 
: A skewer is a pointed, round stick used 
y butchers and packers to make bad 
ooking slabs of meat look eatable. In 
he early eighties there were three con- 
erns in the United States and one in 
Canada engaged in making nothing bu 
hese little round-pointed sticks. They 
re made from 3/16 to 7/16 of an inch in 
iameter and from 6 to 16 inches long 
\ll but one of these concerns pointed 
their product by taking one at a time and 
ticking it into a device similar to a 
power-rotated lead-pencil sharpener. The 
maximum output was about four or five 
thousand per day for each operator. The 
other concern had five machines operated 
two men which combined could point 
700,000 skewers per day. Needless to 
say there is but one concern now 
The concern owning these machines 
Diam. Limit -002 
Pin Length Limit 010 
Shoulder Limits 
be Material M.S. 35 I’.¢ 
¥ 
rr: an 
< &*s ~— & 
in 
Diam. Limit Our 
Pin Length Limit: -010 
Shoulder Limits 
Material M.S. 35 IP. 
’ 
cams | mu 
¥ = siete centtdoin oie lone® \inteigele 
er had them patented, but kept thet 
efullvy guarded Chey were in a sep 
te part of the factory and were oper 
by the owner's nephew and brothet 
“ The owner's father-in-law w 


inventor. This pointing machine 


nted about 12 years before there w: 


mand for skewers. In fact the pres 


Imost universal demand was creat: 

1s concern, so they would have | 

litt ise or benefit from them be 

the patent would have expired 

w the boss stood very close to the 
entor of the machine (the boss 


g served his apprenticeship under 


So we got an order to replace five 


em which had been destroyed in a 


We were furnished blueprints which 


SS kept in the safe, and they were 


bled in a separate room. The ma- 







was remarkable in its simplicity 
hundred and fifty dollars would 
one and leave a fair pront 

e day a man came around w 
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claimed to have a whereby he 


cleaned drawings, tracings and blueprints 


pre CceSS 


at five cents per sheet. The boss took 
him into the office and gave him about 
70 sheets to be renovated The man 
looked them over carefully then shoved 
them aside claiming that they were too 
dirty, packed up and left. We learned 


afterward that he came in the hopes of 


getting onto the skewer-pointing machine 


Shortly after this a smart-looking man 
came and applied for a job at very at 
tractive wages. He claimed that he was 
the possessor of a great man human 


traits that made him almost indispensable 
Well! 
He 


that we had just completed an 


a job shop needed a 


hired 


about we 


man and him soon learned 


order of 


five pointers which would last lifetime 


and he disappeared 


One day a man came in and talked with 
the boss for a while, then placed an 
order for 25 machines. The boss saw at 
once that they were skewer pointers of 


837 


the young boss did not think there 
money in this world. He 
up his mind to go and see 
the and lay the 
case before him. He offered to give the 
man one-half if he would consent to let 
him build the machines for the competitor. 

Che old man recognized what a great 
temptation this was for a young man, but 
to the that the 
game was not worth the candle. Now he 
They did. 
After arriving he said, “open your books 
the 

“How 


In tact 


was much 


so 
finally made 


skewer manufacturer 


endeavored show boss 


said, “let's go to your office.” 


and see what we paid you in last 


18 months It amounted to $3500 


much have the different concerns paid 
you, to whom I have recommended you?” 
All told, about $8500 “Whenever you 
needed money I lent it to you, you were 
once in our employ and we paid you fair 
wages and treated you well and I believe 


I can be of considerable use to you in the 


future his was enough. The boss de- 
ided ther and there 
r 








—_—) ~ _—L —<—L 
FIG.1¢ 

\NK-SHAFTS FOR AGRICULTURAL MACHINE} 
the “lead-pencil sharpener” typ ry 
ext day he came agatr nd ( st S 
to make improvements on them, told then 
purpose and offered t ve for ever 
thing But the bos t t ret 
of the skewer point 

in ownel I ft KOWwC Tat WW 

good patron piloted 
other manufacturer when t were 
! need f ‘ T ‘ | nN 
wners of job shops “ ite 

n need I nanci s nee rk wavs 
got it from the skew nanufacturer. He 
was frequently invited 1 ewer 
maker's house for S linner served 
at about one p.m., with something to eat 
The boss learned that it paid to be 
square along lines not required by civil 
law In a few weeks the man wh 
ordered the 25 small poimting machines 
came in and offered the boss $15,000 
point blank for four machines The boss 
requested till the following noon before 
making an answer; the money looked hig, 





J : 
—~<z pond poe o 
wer manufacturer ad 
ed, upor iring the boss’ ultimatum, 
that the boss hadn't brains enough to 
play triangle in a church choir 
Now 1n the cour of about eight years 
boss sold out and moved back to his 
native city and started into business there 
arge s( It needed more money, 
é kewe mal lvised hin do 
s- banking b ess at such and such a 
nk, as the banker was friend. From 
t bank t ever had any trouble 
getting mone when he needed it 
Well! busine “ very slack in ‘95 and 
( n s f tw vears, when one 
morning in the mail was an order for 10 
skewer-pointing machines from the boss’ 
Id friend tl skewe naker at $500 
piece 
Now I know that a great many young 
men do not believe in the boss’ policy, 
and characterize it as “the tail end of 
the procession.” But don’t forget in that 


position you won't be stepped on 
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A New Variable Speed Transmission Device 


A Novel Application of the Floating Disk in Order to Secure Large 


Speed Ratios and a Reverse Motion with Simple Construction 





STeCriaAt 


mechani¢s who have studied the 


Most 


automobile problem at all have devoted 


less thought to the transmission 


more or 
of the power from the motor to the 
wheels, and while friction clutches have 
given way to the sliding gears, in many 


cases, we all realize their shortcomings, 


in spite of the extent to which they are 
used 
When it 


such 


comes to transmitting heavier 


powers, as driving a passenger car 


on a railroad, the gears are not altogether 

















FIG 2. TILTING THE FLOATIN«‘ DISK 
satisfactory, and some resort to the use 
of a dynamo and motor as a transmitting 
device Gears, too, have the disad\v intage 
of changing speed by jumps or steps, in 


stead of a gradual increase or decrease, 


and anything which will the desired 


wives 


changes positively and without too much 
complication, not only appeals to users of 
motor-driven vehicles, but to machine-tool 
builders and users as well 

Phe latest device along this line is the 
Dieterich universal drive, applied to the 
axle of an automobile, but equally ap 
plicable to other drives he principle is 
not new, but the way in which it ts 


worked out 1s believed to be different and 
} 


to obtain better results than has 


CTL Ad 


complished he retotore 


Fig. 1 shows a driving device of three 
disks or 
the driver from the motor or other source 
This will drive disks } and c 
Shaft A is 


in the bearings of the side disks and the 


bevel gears b, c and d, d being 
of power. 

In Opposite directions loose 
wheel a, turning on o of the support on A, 
the im- 


parts no motion to the shaft as long as the 


simply revolves on support and 
a uniform rate 


disk is 


slowed down, the wheel a travels with the 


two disks } and ¢ turn at 


in opposite directions. If one 


CORRESPONDENCE 


and if to 2, it runs with the disk 2. This, 
then, both and 
motions to A, or allows it to stand per 
fectly still if a is kept horizontal 
This little familiar, as in 

speed-changing countershaft; but we find 
that the usual application is 
disk b, for example, is the driver and 


given forward reverse 


looks a 


where th 


is driven through the disk a at speeds 
varying with the angle of a. But this is 
a very different case, as will be seen by 


following the application of this princip 























FIG. 3 


shaft 4 just in 


as the speeds of the two disks 


disk, and turns the 


proportion 


Tastet 


Vary 
disks 


are driven positively by gears or friction, 


the Dieterich drive both 


But in 
as desired, each being positive in its way, 
breaks 


friction until it slips and abrades the sur 


the gear until it a tooth, and the 


of one other. The change 


the 


face disk or the 


of speed is accomplished by making 
driving disks concave and swinging the 
floating shown 


disk a on its center o, as 


in Fig. 2. With the disk a horizontal the 
{ receives no motion, but swinging 
shown, the shaft A 

»f the disk on which 
circumference. If it 


that disk, 


shaft 


to either position 


turns in the direction 


1 runs nearest the 


tips up to 1 it will run with 


UNIVERSAL DRIVING 


AXLE FOR AUTOMOBILES 
Fig. 3. Here 
through 


in the driving axle in 
drives the 
the 

length of the device the convex disks 


motor gear A 


shaft from motor. To reduce t 


not parallel, but angular, and the out 
disks D are driven through the bevels 
and C to get the right surface speed 
both disks 


run on 


All gears and floating dis 
ball 


floating disks are controlled by 


Hess-Bright bearings, a 
the 
linkage system shown, a movement of 
speed lever or pedal moving the floati 
disk into any position for forward or 
verse or for stopping the car 

In automobile work it is necessary) 
have an independent drive for each wh 


on account of turning corners and to 
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the differential which 


are troublesome in many ways, there is a 


away with gears, 
drive for each half of the axle, as shown 
in Fig. 3. The linkage 
nected to the speed pedal by the center 


system is con 
rod and to the steering mechanism by the 
rods SS, so arranged that the turning of 
the steering wheel drive s the wheels at the 
proper speed for turning the corner and, 


nhike 


driven 


the differential gear, each wheel is 

whether 
soft 
so a simple device at R which takes cart 


f different 


positively on slippery 


pavements or in ground [here is 


grades when di 


the 


roads and 


acting links 
slow down 


and 


or 


ired by through sam 
accelerate, as the c: 


full 
of 


or 


ist 


ay be, so utilize the power of 


€ motor such portion the power 


] 


s desired at all times when nothing is in 


e way Che device is very simple and 
intended to be used principally on 
otor trucks, with a constant-speed 
otor and the device set for, say, 10 
iles an hour speed on the level hen, 
coming to heavy grade the speed 
vould come down to perhaps three miles 
hour, but would return to 10 miles 
vhen the level was again reached, and no 


tter how much it slowed down, it 


uld always climb the hill at some speed, 
of a mile 


if only a fraction 


els slippe d 


tools 


chin 
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cluding a reverse 
that it 


motion, assuming, ol 


course, works out as it prom 
ses 
device de 


It may be said that the whole 


pends on the friction of the floating disk 
and the driving disks on the side, but un 
less these surfaces slip they are positive as 
slight 
that 


tIriction 


gears except, perhaps, for a 
Chis 


de pe nds on the 


creep 


ing of the surfaces means the 
failure 
Mr 


compressed cork as 


success or 


surface, and Dieterich has ch 


bearing surface of 
ests at several institutions show that the 


dynamic co-efficient of friction 1s 


cork on cast iron, as against 0.15 for steel 
on bronze, while for static friction this 
rises to 0.89 for polished rk against 


polished cast iron running in oil under 
contact pressure of about 50 pounds. The 
elasticity of cork vive Ss race ontact 
instead of a line contact, as with a harder 
substance, and the fact that it holds well 
on cast iron and is not affected by oil 1s 
in its favor Chen, too, it will be seer 
that the peripheral speed of the floating 
disk is constant, regardless of the speed 
if the driven shaft, so that the driving 
power is not impaired by slowing dow: 
the surface speed, as is so often the case 
in friction devices 

Some interesting tests are now being 
made to show the efficiency f this gear 























FIG. 4. A MODIFICATION OF THIS WOULD FIT MACHINE TOOLS 
field for a successful device of this and will help to show what merit it poss 
in this feld) the mechanism is sim esses. The advance reports are encourag 
nd can be reduced to that shown in ing and full details will be available after 
j, as there is no need of a divided they are completed 
ng shaft, as with the automobil \ The application of the device will be 
nism of this kind in the head of a watched with interest by all who have t 
under boring-mill table wi do with power transmission, and further 
e whole range of speeds direct details can be had of | M. Dieterich, 
constant-speed motor and give 2507 East 12th street, Kansas City, Mo 


gradually instead of by steps, in 


Tt ¢ 


$390 


Recutting High-speed Steel 
Milling Cutters 


We us 


10-inch diameter by N 


s of No 


inch face, o1 


milling « steel, 


utter 


some 


t our manutacturing operations and as 
w 
iy 
Ly 
> ~ > 
~ ' r Ww 
a 
Stop t 
Dept . 
. 
) 
Ww 
4 A 
~O) > 
4 BR. oa 
} 
] 
- + _ 
4 ro) tt Hi \ Hi H PEED 
EI 
the worl ving, soon rr lates 
sol tt eet re broken out and the 
utter l sp led our toolmaket then 
takes s and grinds off all the 
teeth, leaving plain round disk Chen 
he mount t Cincinnati universal 
grinder bstantially, as shown tn. the 
ketch wit ! ind Xx wl cel A having tl ¢ 
same numbx ot teeth that the cutte1 Ss 
to have \ spring pawl engages thie 
teeth of the index-wheel 
ae t es the teet ising a 
1/16-inch thick rubber wheel, such as 1s 


used in small bars 


speed steel be thet takes in i ndum 
wheel, wit! the face dressed off t the 
right angle to make the teetl f the 
proper shape \iter this 1s done the teeth 
are ground for clearance ne egular 


wheel 


All this car 


about six hours 


on a 10-inch wheel having 140 teet! ind 
it is then as gcod as new With care 
there is no danger of drawing the tem 
per, so this method ought to prove of 
value to anyon who uses these wheels. 


lhe first 60,000-volt hydro-electric plant 
in Japan has been put into service. Power 
is obtained impounding t Ugigawa 
river, narrow, but deep and swift, ch 
as 1s ften found in the mountains of 
Japar I he na full-l d « ipacity f 
the station 1 8.000 kilowatts, furnished 
by six 3000-kilowatt alternators driven 
by water whe l pplying current 


at 6000 t nad so cveles 
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Machine Tool Builders Association 


The National Association in Semi-annual Convention Discusses Cost 
Accounting, Relations with Dealers and Consumers and State of Trade 





EDITORIAL 


\ssocia 
President 
Hotel, At 
May 109. 


Pool Builders’ 
to order by 
Chalfonte 


morning, 


The Machine 
tion 
Eberhardt at 
lantic City, 

He referred to the critical times through 
pass- 


called 
the 
Tuesday 


was 


which the machine-tool industry 1s 
ing and the importance which these gave 
to the convention. He considered it re 
markable that prices have been so well 
maintained and that in fact there should 
have been so little call for reductions bs 
condition in 


prospective customers—a 


which there has been a marked change 
during the past ten years—previous pel 
jods of depression having always been 
accompanied with wholesale calls tor 
lower prices He considered that the 
worst is over and that normal conditions 
will reappear with the clearing of the 
political horizon The finances wert 
shown to be in satisfactory shape an 


applications from five new members 


on file 


Cost AcCCOUNTIN( 


UNIFORM 


Following these remarks the reports o 


standing committees were called for, 
which the first was that of the Committ 
on Uniform Cost Accounting In the 


absence of the chairman of the committee, 
F. A. Geier, the report was presented by 


C. Wood Walter Mr. Walter 


to the labors of the committe: 


] 


reterred 


+ 


in the pas 


and to the action of the last conventior 


in authorizing the committee to employ 


an expert in formulating its conclusions 


Pursuant to this authorization, the com 
mittee had engaged the Miller & Frank 
lin Company, of Boston, Mass., who, af 


ter a thorough examination of the sub 


ject, through extended correspondence 
with the members of the Association, had 
recommendations 


drawn up a series of 


which had been put in pamphlet form 


for distribution at the meeting 

Mr. Walter considered that the profits 
of the machine-tool industry are not large 
enough for the risks and skill involved, 
especially as from the nature of business 
only a small percentage of the net earn 
ings can be drawn out in dividends. Con 
siderable investigation had convinced him 
that the profits of this business are low 
compared with other lines of manufac 
turing. 

This condition is due 
fact that many in the business are satis- 
fied with small profits, that others are 
satisfied to turn substantially all the 
profits back into the business, that others 
deceive themselves regarding the true 


partly to the 


cost, and to widespread ignorance of the 
cost of doing business 
The object of the committee has been 
to draw up a schedule of items to be in- 
Che 
upon to 


in calculating costs. com- 
had felt called 


sent a complete scientific system, nor had 


cluded 


miuttee not pre 


it attempted to devise a uniform system 
of bookkeeping for general adoption al 
has presented an_ illustrative 
its recommenda- 


[he in- 


though it 


system, showing how 
tions may be carried into effect 
quiries of the committee have developed 
the fact that 
no effort whatever to figure costs; 


direct 


some of the members make 
others 


figure material and labor only; 


others estimate the overhead expenses, 


while others figure these expenses, but 


omit necessary items. He urged that, for 


the sake of uniformity, the recommenda 


tions of the committee be followed even 
xy those who do not absolutely agree 
with their recommendations, the essential 
point being that all include the elements 
st pointed yut in thei schedule, and 
he expressed the hope that the report 
would be accepted in a broad and not a 
ritical spirit 
Mr. lranklin, of the Miller & Franklin 
Company, was called upon for an account 
f thei mclusions and he began by 
tating that, as a result of their inquiries, 
lis company had concluded that rather 
ss than one-third of the members of 
ssocia n use good systems The 
isibility of the methods explained in 
report 1s shown by the fact that it 
1OW In use In Its entirety by two man 
ifacturing companies. In one of these it 


has involved no increase of clerical labor. 


while in the other, where previously no 
Ost system had been in use, it had in- 
volved the employment of one $12 per 


week clerk only. He pointed out that it 
1s not a memorandum system, its essential 
feature being a series of checks by which 
the correctness of the figures is assured 

\t the conclusion of Mr 
marks, he 


Franklin’s re 
inswered some questions which 
were put to him by the members, and fol 
lowing this a resolution was passed recom 
mending that the methods embodied in the 
report be adopted by the 


members and 


that the committee be continued 


\ PPRENTICESHIP 


Following this came the report of the 
\pprenticeship System Committee by its 
chairman, E. P. Bullard, Jr. Mr. Bul 
lard stated that the work of his com 
mittee is practically complete and that the 
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result of it has been a large amount of 
laborious correspondence with those who 
He asked 


and be 


wished information about it. 
that the 
authorized to compile a summary of their 
work in pamphlet form for distribution 


granting 


committee be continued 


resolution passed 


A handsome steel engraved 


and a was 
these requests 
diploma has been prepared and is iow 
ready for distribution, several having, in 


fact, been executed 


PRICES 


Following these reports came a dis 


cussion on the best policy regarding pric 
during the present period of depression 
the result being a surprisingly unanimou 
opinion — th 


expression of individual 


prices should be maintained, and_ ther 


was even a strong sentiment on the pa 


favor of an increase lt 
that, 
material are 
the 


of some in 


pointed out while wages and 


cost of substantial] 


changed, percentage of ove! 


ised, 


*harges has largely inere 


sult being a decided increase in 


was urged repeatedly that no lowe 


of prices that is possible would stin 
demand and that a small reduction w ! 


nly lead buyers to still further defer p 


chases in anticipation of further red 
Many members were satisfied 
largely du 


tions 
the present stagnation 1s 
precisely this attitude on the part of 

ers, especially European buyers, who s« 
matter of cour 
followed 


+ } - , 
tO nave assumed, as a 


that reduced activity was to be 


by reduced prices and they have put off 
Some of the m 


their sal 


buying in consequence 
had 


agents and asked their views, which ws 


bers corresponded with 


substantially unanimous to the effect t 
no good could come from reduced prt 
while several gave’ the manufacturers 
understand that they would expect a 

bate on tools now in stock, should pri 
While no formal action w 


taken, the members were substantially a1 


be reduced. 


strikingly unanimous in the belief that 


much harm would follow 


. - } 
duced prices, and it was made clear t 


good and 


this belief is also substantially unanim 


among dealers 


UnrForM CONTRACTS WITH DEALERS 


The session of Thursday morning 
opened by the presentation of a num 


of reports by special committees, the 





to be of general interest being that tf! 
the committee to meet the National 5 


Dealers’ Assodeiat 






ply and Machinery 

















May 28, 1908 





ommittee when presented by 
} its I. H. Jr. The 


question of a uniform contract form lx 


necessary, 


Johnson, 


chairman, 


tween manufacturers and dealers has been 
before the association for some time, and 
a form reported by this committee has al- 
ready been put in type by the association. 
[t has not, however, been found entirely 
satisfactory, and the present report related 


» certain contemplated changes, intended 


t especially to cover the relations between 
0 the parties in cases in which the dealer 
d has goods on hand or on order at a time 
when changes in prices are made. The 
. committee had not been able to agree, 
' majority and minority reports being sub 
5 mitted, and as the matter was somewhat 
¢ involved, it was eventually referred to 
, the executive committee to be digested by 
them, and then referred to the members 
by mail for further consideration at the 
next meeting 
FouNpRY MATTERS 
The next report was from the commit 
c on foundry matters by its chairman, 
\lr. Norton, and related to the difficulties 
which exist between machine-tool build 
rs and the custom foundries, from avhicl 
ey obtain their castings. Majority and 
inority reports were submitted showing 
it the committee had submitted a seri 
juestions to the members, the replies 
which showed, in the words of th 
jority report, that there is something 
matter with t conduct of the fou 
business, tl machine-tool builders 
ng handicapped by the traditi l 
ods of doing busines; whi tai 
he fou Che minority report d 
dn ( so serious. It consid 
bbi foundry busine to be n 
lerately successful, and that man 
difficulties as do arise come fron 
ctation of the best product combined 
h the lowest pric [he majority re 
rt contrasted the condition of castings 


delivered in this country and in Gert 
ny to the discredit of the former, and 
that be d me, 


machine-tool builders are t 


nsidered something must 
\merican 


| their own Che 


dl 


committee was c 


CLAIMS FOR DEFECTS 
(he next report was from the commit 
m claims of buyers against manufa 
rers, and was presented by its chairman, 
r. Shipley. The report related to claims 
inaccuracies in ma 
that 
found to be 


deficiencies and 


ine tools and recommended when 


h claims are well 
inded, all expenses connected with their 
rection should be borne by the 


turer, 


manu 


while expenses incurred in in 


are not substan 


tigating claims that 
d should be paid by the customer 
report was accepted with the recom 
ndation that the practice advocated be 
pted. 
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lowing this came the report of the 
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committee on uniform contracts with cus 


tomers, whether made by manufacturers 


directly or by their agents, and it related 


to a proposed uniform sales-contract form 


to be used by both the manufacturer and 


his agent. It was recommended that this 


contract should provide for the retention 


of the title to the machine by the manu 


facturer until completely paid for, and it 


tuok up the question of cancellation of 


orders, which has become a burning one 


during the present depression It was 


pointed out that the practice of canceling 
orders at will is peculiar to the machine 


tool trade, and the committee urged that 


this condition could be improved by 
united action in this line of business as it 
been improved in others. It 


Bullard that in 


has already 
was pointed out by Mr 
one case within his knowledge an automo 
bile manufacturer had canceled orders for 
the entire equipment of a factory, but 
that when asked about his practice regard- 
ing his own sales, he had blandly replied 


that all 


initial payment of 20 per cent. of the 


such sales were protec ed by an 
con 
tract price 


[he report was accepted and the com 


mittee continued with instructions to con- 
ter with the committee of the dealers’ as 
sociation and endeavor to pertect a con 
t lorm vering t ect 
IRI HT Cy 
il ex p vas 1 

‘ I freight ( ‘ I Wa p sente 
y its irma Mir. LeBl Lhe con 
nittec had tak« p grievances I 
( lembers in < vith unju 
ha rea ( necte \ x S ( 
shipments and had sp ed wit 

T m freight I 1 
nd with the inter ( mmis 
101 It had, however, succ led 
complishing nothing and it could only 1 
ommend agitation among other comm 
cial ind = manufacturing rganizations 
whose members 1 simil g LICE 
he committee was continued nd n 
structed to carry mm sucl campaign 
with the view of ging about ited 
iction before th interstate mmer 


commission by all of th 
affected by the pri 


railroad companies 


CONS] 


REVISION OF THE 


[he next and last report was from the 


resolutions committee who recommended 


the appointment of a committee to revise 


that clause of the constitution which de- 
fines the eligibility of members, as it has 
been found that this clause is not suffici 
ently definite. It also offered a resolu- 


tien providing for arbitration of disputes 


between members by a committee of the 


association, such arbitration being  be- 


lieved to be less expensive and more satis- 
factory than litigation soth resolutions 
were adopted 

Following this, J. H. ¢ 


the National Metal 


‘one, representing 
lrades 


Association 





S4r 
addressed the meeting by 
behalf 


ol engineering education as now practiced 


special permis- 


sion on yf the codperative system 


by the University of Cincinnati and the 
manufacturers uf the same city. Mr. Cone 
gave an enthusiastic endorsement of the 
workings of the system and stated that 


excellent probabilities that it 
will be adopted in the near future by 
Massachusetts Institute of 
by the Worcester 

Following Mr 
made additional 
marks the 


cost accounting on which his firm had re- 


there are | 
the 
Technology and 
Polytechnic Institute. 
Cone, Mr. Franklin 
some explanatory re- 
regarding uniform system of 


ported, and, following this, the convention 


adjourned 
It has been the 


to attend nearly all of the meetings of 


privilege of the writer 


this association since its organization 


and it has been of much interest to 


watch its progress from the first meeting, 
which u 


’ 


ad 


was brought about by a 
that 


scarcely 
association 


efined feeling such an 
hould be 


idea of what 


formed, but without any clear 
it had to do, down through 
j 


wes in which it has 


found itself” with a full and fruitful pro 
meeting 
was by far the best that has been held, 

tool 
could 
lings without 
the 


has 


present 

ieve that no machine 
yuilder itsi¢ ot tl i clation 

gnizing it large importan to 

] ci > ‘ irk 

ti il. bu 1 is been 

form 

ng. which w brought to 

su ful nclusio1 t this meet 

© siieeets wikis Geek mamneted wen 
weve | ved by most 1 im 


Experi t show that on a 
lear, dark night light of or undle- 
power 1s plainly visible at one mil ne 
f three candle power at three miles: one 
ft ten through binoculars at four miles: 


one of 29 at miles, though faintly: 


and one of 33 candlepower at five miles 
without difficult, On an exceptionally 
clear nig if 1 whit light of 3.2 candle- 
power could be distinguished at three 


miles; one of 5.6 at four 


ind 


experi- 


miles, 
first 
ments were made with green lights, but it 


one 


of 17.2 at five miles The 


was found that red lights could be seen at 





Experiments by the Danish governmeng 
with 


’ 


windmills for electric power gen- 
eration for agricultural 
1ave demonstrated that those of 
tour-wing the most 


industrial and 


purposes I 
the 


f tvpe are suc- 


cesstul 









































National 






AMERICAN MACHINIST 





May 28, 1908. 


Association of Manufacturers 


Discussed Business Conditions, Reviewed Recent and Suggested 
New Legislation and Declared Belief in Speedy Return of Prosperity 





EDITORIAL 


meeting of the 
Waldorf-Astoria, 
Phe 


afternoon of 


The 13th annuai asso- 
he ld al 


Ig and 20 


ciauion was the 


on May I& 


was di 


ses 
Mon 


afternoon ses 


opening 
s10n ld on the 


day, May 1&8; morning and 


nd morning and after 


May 20, l 


followed by a 
vening 


sions on Alay IQ, 


SESSIONS OT 


noon 


t + +} 


banque 


1¢ ( 


\loNDAY AFTERNOON SESSION 


\fter the preliminary work of organiza 


tion was tinished, the reports Of s¢ veral 
committe were taken p W quote 
from. the eport of the Committee on 
Interstate Commerce “Your committes 
does not profess te have the complet CX 
planation of the crisis of 1907, but it can 
point without serious misgivings to on 
factor which has certainly been untavor 

le to the values of railway stocks; the 


| 
' . 
attacks mac 


hy the legislation of some of out 


Property, even of railroads, 1s none th 
less property, and when the rights of on 
kind are disturbed all are involved. The 


‘two-cent’ fare bills which have been so 


popular wit recent State legislatures, 
were im many ises simple contiscation, 
and the effect of describing a rate at 
which passengers could only be carried at 
a constant loss to the carriers has been 
shown in «a fall of stocks from par to less 
than 50 per cent. in stagnation of railway 


improvements and in paralysis of railway 


extension [The inference is clear to us 
that our local law-makers have not a 
broad enough view to be trusted with the 
regulations of carrying corporations. Their 
meddlesome interference was not, doubt 
less, the cause of the panic, but it has 
undoubtedly contributed to make bad 


Your inclined t 
hold State action far more responsible 
this National action lo 


the fashion now prevailing im some 


worse ‘committee 1s 
for 
than our mind, 
qual 
ters of charging our financial disasters to 
efforts of the 
Government, to make 


Elkins acts 


execullve branch of the 


of the Sherman and 


something better than a dead 


letter, and to hold great corporations to 
their obligations in the public service, 1s 
too absurd for serious discussion It is 


a whimsy of present-day politics, to be 


mertioned only to be dismissed.” 


INLAND W 


The report treated of the broad sub 
ject of inland waterways in the follow 
ing Words 

“In a report of this committee at our 


- 
[7 
s 
-< 
> 


1907 meeting, one or 


found 


1 


sufficient 1 the subiect of 


Now, 


development of this subject is still in the 


waterways although the practical 


future, it occupies a more conspicuous 


place in the consideration of our inter 


state commerce than ever before, and, in 


any discussion of plans for the extension 


and 


1 inds 


facilitation of such commerce d¢ 


extended treatment Phe Inland 


Waterways Commission appointed by the 


President a year ago has made its inves 
and reported 
held in 


and their proceedings published; the pro 


tigation Public meetings 


have been several of our cities, 


ject has found a prominent place in the 


irmers and business men; 


mventions of f: 


the papers have given considerable space 
to it, and some of our most prominent 
statesmen have discussed it as a live issue 
of the day 

[he three most important features of 
the proposed internal waterways system 
re thus characterized \ ship passage 


from the Mississippi mouth 
to Lake Michigar the 
deep canals on the ( up ( 


by the Ilhnois 


rivet inner line ot 


id peninsula, 


across New Jersey, connecting the Chesa 
p ike bay with the Delaware at on end 
nd Albemarle sound at the other; and 
the deep water connections between the 


Lakes and the Hudson river 


STRIAL EDUCATION 


IND 


The the Committee on Indus 


report ( { 


trial Education dealt at considerable 
length, with the first meeting of the So 
ciety for the Promotion of Industrial 
Education, held in the early part of the 
vear in Chicago, and then sketched in 


} 


some detail some of the principal indus 


ie United States 


trial training schools of tl 


and the work which they are accomplish 
ing Phe closing sentence is cheering for 
the future: “Your committee are pleased 


to be able to in closing this lengthy 
report that the present outlook for indus 


the United 


sa 


trial education in States is 


brighter and more encouraging than ever 
before.” 

\ supplemental report was made by F§ 
Kk. DuBrul t 
Industrial 
DuBrul outlined the 


done in. the 


the report of the Committee 
Mr 
work which is being 
the 


Education, in which 


on 
engineering courses of 


University of Cincinnati, where — th 
into shop work in 

. 
the and 


nigh 


st idents are brought 


some. of factories of city, 


made the suggestion that schools of | 


school grade could carry out industrial 


suited to the age 


education of a ¢ 


of their pupils by arranging for codpera 


tion between the schools and the 


+) ¢ 
the cities r towns 1n 


shops in 


which. the schools 





CORRESPONDENCE 


were located or, in other words, carry the 


scheme of the University of Cincinnati 


into schools for industrial education 


COMMERCIAL PROBLEMS 


addr« ss 


read a caustic 
Problems 


rade tg 


Geo. J 
m “Industrial and Commercial 
and 


bic 


Seabury 


How to Promote Foreign 


explained why Congress has been so 
remiss in the matter of ship subsidy legis 


lation and said that foreign conspirators 


= 


had been busy in the lobby at Washington 


and had effectively aided their Northwest 


ern allies of this country, in defeating 


legislation 


ship-subsidy Throughout his 
1 


ddress Mr. Seabury brought in many per 


which were well ap 


He 


one of 


sonal reminiscences 


preciated by his audience also made 


notes, which 


terjectural 
will be treason if we do not have 


merchant marine pretty soon.” 


\n address made on “Americ: 


Wals 
Protection for American Industry” | 
\llen Ripley Foot He was followed 
by Alfred H. Post, who spoke on “Ex 
port Shipping Problems.” Two propos 
tions were put forward by Mr. Post: 
first. a lower or different rate on goods 


which are intended for export is not dis 
crimination ; second, manufacturers should 
be allowed to combine their export ship 


nents so as to make carload lots and re 


ceive therefor carload rates 

[he last address of the afternoon 
was by William H. Douglas, the vice 
president in America of the Ameri- 


can Exporters’ and Importers’ Asso 


ciation 


on “Exporting.” It was a_ re 
quest for better understanding betwee 
the exporter and the manufacturer 
and two requests were made: Change the 


all goods 


that 
lilled between the first and last days of 


method of invoicing so 


any month will be subject to a discount 
cent, or whatever per cent. maj 
for cash, if the 


is settled on or before the fifteenth of the 


Of 2 per 


he agreed upon account 


following month; and, give the commis- 
sion exporting houses exactly the sam 


terms and same treatment as is accorded 


to foreign huvers of the same goods 


Tuespay Morninc Session 


(his session was taken up with tl 


presentation of reports. From the report 
the on Child 
past 


Commnniittec Labor we 


the 


to child labor and improvement 


quo 


“During year (1907) new law 


relative 


f present laws have been passed by 1! 


legislatures of 23 States. As far as note 
all of these laws have been steps in 
vance for the betterment of conditions 














May 28, 1908 


he various States. In a number of States 


lim 


3 States the law permits the employment 


e age it is still below 14 years, and in 


f children who are 12 years of age.” 


the closing paragraph of this report is 
lso worthy of It is "| 
ld of today man of 


quotation 


is the tomorrow 


nd there is no more vital question befor 
- than that of seeing that the children 
o are obliged to work are given thei 
orectton which, while ministering t 
ir advancement in mind and body, will 
fail inculcate in them the spirit of 
lustry it will make them the most 
seful men and women in the world. It 
ost des.rable that such laws should bi 
acted as will protect the child, but 1] 


I should be 
ld be 


rit of industry the 


exercised that t 
of tl 


Amer 


not a stifling 


young ot 


\n mtere and stirring address was 


sting 


hvered by George H. Maxwell on “Thi 
ITCes ¢ e Nation’s Wealth.” Mr. M: 
ll brictiv reviewed the efforts whicl 
g made toward the improving of the 
waterways of this country, and then 
forth clearly the connection betwe« 
gation d ( rol of rainfall 
‘ pon the water supply f 
\ x SESSION 
] Sit mor was re ‘ 
n the ¢ mittee on Patents. It is well 
wn ihat the great volume of business 
¢ patent ofhee results in som« 
\ ( Unless the foree cai 
rzed and the salaries materially 1 
( whole system of examinati 
COI yractically worthless.’ 
e benetits which inventors could d 
from a digest and abridgment of ex 
g pa ts, is shown by the following 
grapl We quote ‘Again, there is 
tly needed for the benefit of inventors 


of classified 


digest Or 


l hese Cc 


gment of patents an only 
rrepared by men of special skill and 
ing. They would enable the inventor 
utacturer interested in any partic 
Invention or subject to easily ascer 
only the original state of the art 


patents 


of all 
the 


important features 


[his would prevent fling of 


ss applications, and would lead to the 
niation 


f applications in such form 


greatly reduce the work of the ex 
ng corps. 

patent laws under which we are 
working were framed many vears 


d have had extensive interpretation 


courts 


During the present session 


gress several bills have been issued 


ture Of amendments to our patent 


attitude of the committec 


in 
ese amendments ts thus stated 


ncelusion, it is respectfully submitted 


val 


Is association voices its disappt 


rious amendments above referred 
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bill 


patent 


the tor 


ap 


ndorse 


should 


establishment of 


and that 1t 


the court ot 


President of the 


peals and urge upon the 
United States and upon the two houses 
Congress more liberal appropriations tor 
Ince, t the end that the lores 
y b enl reea salaries increased 
and ecords completed so that rehabl 
«NX ‘ 1 cit le ( law 
prop fi 
i A! cn 
\ \ le s ok piace ‘ 
ce rep I ( ttee on Larift and 
Reciproceit 1 hie port t the mapyorit 
t 1) hoard ; 
Tt ) ‘ \ t 1) vas 
C.Vel ellee cl 
) 1 > T ~ ‘ ) T . 
‘ ~ | ‘ | 
T | { ) rT? T { 
ns a6 1] 
Xesolved, (1) We emphas 1 
1) tance ; ’ 7) r . { 
protection tor A t 
fae 
Resolved, (2) W ( 
oTess 1 cre , cer 
‘c tarift « _— 
rts which s rt roug 
d scientificall . 
rect T 1 ( v 
| X¢ live ( 1 
ey re 
( . 1 Ne t egot 
I s ( s/ We T 1 Tne 
s of protective nm vhi thy 
( ? Miss! cs} wi pri Ip ; 
a onus = » ae 
gee « 1 repres« : , 
permanent differen ween the S i 
production in foreign ¢ ntries | 
1 the United States witl ! 
margin of Satetyv t cover possi ] 1 
tingencies.” 
| XN 
[he report of the Committe In 
migration drew the distinctio1 ret wee 
the immigration whi me trom | 1 
on = % lv days of this count: 1 t 
which we are now getting, in the follow 
ing paragraph Then onlv the sturdiest 


of humanity undertook to lea Europe 


whence the great b i ir immigt 
tion has come, for the purpose of seeking 
a new country where there was free ! 


and opportunity 


grown rich, 


among very inferior class of Europeans 
to come to this country 

The scope of the present immigratior 
law, and the results w ‘ might we eX 
pe cted from it ow 1f yet prop r] F 
forced were also touched upor “LU'nder 


the present law, skilled labor 


helped to come to this co 
labor of like kind un 


found in 


intry 
n ] } } 
empioved Cannot he 


this country 


prope rly 


“The existing laws 
would = exlude many 
socialists who re Ow 
would let in mai ( 
ore legall exe aed 

\l 
} \ i 

1 he rep ¢ 
hant Marine fter ti 
shipping pol I cep 
\merica d toreig ‘ 
tinually retrog ing 

ns why we |! few 
in roreig commerce \\ 

| 

(1) | t 

, , : 

z / I {! 

ndlit 
\\ rl | o ‘ 11) 

] ‘ , 

v d at Cy 

(,; ; 
- | 

(,; ? 

7 

( 

Judge Wi 

N ersé | 1 

| 
t W ot 
wer 
Si 
pt ik 0 t 
ly two « 
\ ie . Ww at 
e 
Vie 
re ry \\ vt | 
vt ah 
Pe : 
\ 
( ‘ 
i 
bi 
} } 
I i 
\ N IN PX 
~_— e ( 
T ; 
| tie 


enforced 


anarchists 


admitted, 


peopic 


} 


heret 


arm 


1 
I 


t .? 
tt n Mer 
gy that Americar 
betwee 
tt s ¢ 
tort rour re 
Ips engag 
e read 
iving tor Am« 
+! + 
which 
’ 1) | 
perated by 
ive 
ullw 
that 
» sal 
(ser 
| 
rlar 
H. Spe 
T ; é eff 
i. 
wel \ 
lec tor 
‘ 
. \r 
} \\ 
re \\ 
—T 
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. ix! 
. S ¢ 
spoke of tl 
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ttes n N 
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tional incorporation law applying to all 


interstate corporations and suggested that 


it was too great a power to place in 
the hands of any one man to have his ap 
pointees the censors of what was and what 


good 


Resolutions 


wasnt a corporation 


were passed condemning the 
rates, unless 


proposed increase of freight 


the railroads shall first submit the case to 


the Interstate Commerce Commission for 
adjudication; calling upon Speaker Can 
non to oppose the anti-injunction legis 
lation and commending’ Representative 


Charles E. Littlefield for the stand he has 


taken on matters affecting labor legisla 


t1i0n 


WEDNESDAY MORNING SESSION 


three committees were 
Banking, Postal Affgirs 
Food. None of them provoked 

Phe the 


embodied in the 


lhe re ports of 
taken up, namely: 
Pure 


discussion 


and 
gist of report on 
bankruptcy is following 
resolutions 


“Whereas, The National Bankruptcy act 


of 1808 is a far better law than was any 
of its three predecessors, and has mors 
than met the expectations of its framers; 
and 

“Whereas, By giving balance and sta 


bility to business during the money scare 


of the last two and a half months of 1907, 


trom 


] 


it saved thousands of tradesmen 


financial ruin, and thus insures us a 
speedy return to normal conditions ; now 
therefore. be it 

National Associa 


combat all 


] 


regardless of 


Resolved, That th 
tion of Manufacturers 


this act 


will 


attempts to repe 


the quarter from which the act is assailed 


or the which repeal is de- 


pretext on 


nanded; and, be it further 


“Resolved, That experience under this 
te has shown tl imendments in 
few places are desirable in order that it 
iv more tully meet the honest business 
demands of the day; and, be it further 
“Resolved, That the National Associa 


tion 


f Manufacturers stand ready to co 


Operate with every other organization 


which seeks to change the law along sane 
and conservative lines.” 
P? \ \FFAIRS 
In the report on Postal Affairs, the 


committee touches upon the lack of con 
tinuity Of service of the executives of the 
Post-Office Department. We read 

“It is interesting to note that one 


recommendation of your committee in its 
report of last year is recommended by the 
expert accountants employed by the com 
mission [joint commission authorized by 
Congress on March 2, 1907, to investigate 
the the Post-Office 


Department and the Postal Service] and 


business system of 
that the commission itself is profoundly 
impressed with the recommendation. That 
the actual direction of the business of the 
Post-Office Department and Postal Ser 
vice be committed to an officer with neces- 
appointed by the 


sary assistants to be 
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President, with the advice and consent of 
the Senate, for long terms, so as to in- 
sure the continuity of efficient service, and 
that the Postmaster General as a member 
of the Cabinet be chargeable only with 
control, and the 


general supervisionary 


determination of questions of policy.” 


Pure Foop 


The report of the Committee on Pure 
Food was 
notes that 


made during the last year in the cause 


written in a cheerful vein and 


marked strides have been 
of protection of our people against fraud- 
foods, and the 


fi « yds 


ulent branding of use of 


injurious substances in [Two 
agencies have been at work to bring about 
this commendable result, and they are 


thus characterized: 

“First, the officials charged of the en- 
forcement of the National Food Law have 
settled many vexed questions to the satis- 
faction of consumer, dealer and manu 
facturer, and the question of what is the 
proper label for given foods is fairly well 
[he greater question, how 


the 


determined 


ever—relating to permissibility of 


certain preservatives, whose use has been 


sanctioned by the necessity since the ap 
pearance of certain foods upon the 
market—has not been satisfactorily de 


termined for the reason which will be re 


ferred to later Second, the State food 


1 ‘ } re 
laws ot many States have been ‘ 


modeled and as a rule improved so that 


the State control of food products may 


be said to be in a more satistactory con 


dition than ever before The individual 


States acting under their police author- 


ities have shown a disposition to legislate 


harmony with the spirit of the 


letter of the National Food Law This 


vegets the hope of eventual uniformity 
throughout the United States as to labels 
ind manuiacturing requirements 

[he reason why certain preservatives 
for foods have not been satisfactorily 


passed upon is that the question of their 


fitness or unfitness is purely a scientific 


one and must be determined by scientists 


who are fitted by education, training and 
experience to deal with such matters. The 
action of the President of the United 


States in securing the appointment of 


a board of scientific review is com- 


mended on the grounds that it “is fully 
warranted by the exigencies of the ques 
tion at issue.” 


FirE PREVENTION 


Powell Evans addressed the convention 


on the subject of fire prevention. He 
pointed out that the fire loss in the 
United States is nine times greater per 


capita than in any of the principal in- 


dustrial nations of Europe. The present 
rate averaged from the last few years is 
an annual $198,000,000. Two 
things which should be associated are the 


loss of 


use of timber for building purposes in 
the 
available timber supply. 


municipalities and decrease of our 


The restrictions 
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use of wood would accomplish two 
the fire risk in 


ot the 
results: the reducing of 
the area occupied by such buildings (not 
built of wood) and the conserving of our 
timber supply. Mr. upor 
the association the appointment of a com 


Evans urged 
mittee to take up the broad subject of 
fire prevention and protection. 

The most lengthy address of the morn 
ing was by James A. Emery, general coun 
sel of the Council for Industrial Defense 
His subject was “The Legislative Situa 


tion.” At some length he discussed the 


attempted and enacted legislation at 
Washington during the past year, and im 
portant judicial decisions dealing wit! 


labor matters and with the relations be 


employers and employees. Ch 
various anti-injunction _ bills 
viewed; a brief history was given of thei: 


tween 
were rc 


origin and the results which they had me: 
both branches otf 


decisions of the Su 


with at the hands of 


Congress. Recent 
preme Court as affecting the rights ot 
labor unions was discussed, and the his 
tory of the Sherman act was given in cd: 
tail 


WEDNESDAY AFTERNOON SESSION 


ae ee ee . 
The final business session was op 


by an address by C. C. Hanch, of India 
apolis, on the one-price system 
lowed by Clifford Pi 


United States Bureau otf 


He was f 
chief of the 


estry, wlo addressed the conventio 


the preservation of our 


and in 


great natu! 
sources, particular the pres 

passed 
reports of the Committee on Indust: 


Education, and asking all of the memb 
of the association to cooperate in the 1 
trial Another r 
tion related to reform legislation deal 
»f th 
to | 


idl 


ducati vement 


nm 


with child labor, the regulation 


and actions favorable 


1 
roads 


unions \n attempt was made to 


the same resolution deprecate th: 


vance of the prohibition movement, 
without success. This resolution w 
offered in an unmistakable “let us alo1 
spirit. President Van Cleave was 


elected to succeed himself as presiden: 


the association for the ensuing vear 


THe CLosinc BANQueEt 
Was 


evening 
the 


the 
function of 


The banquet in 
concluding convent! 
The slogan given to the members by t! 
president was, “Not capital against lab 
against chaos.” The _ toas 


but order 


master, Ludwig Nissen, in his introdu 


tory remarks, gave this injunction: “\' 


have been hearing something of | 
times. They are going to change 


change soon, and when this banquet 
journs and the members of this associati 
go to their homes, it is the duty of ev: 
man to tell everyone he meets that 
hard times are at an end and this count 
is on the verge of a great prosperity.’ 
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A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 
A Pneumatic Chuck 





ro 


[he following is an air chuck for use 
on monitors in place of the usual lever 
on draw-in chucks. It 
castings or any work that does not require 
inch 


may be used on 


an open spindle. One with a 5% 
bore, used at 75 pounds air pressure, will 
be found large enough for average size 
work in brass. This size is strong enough 
for the use of a 2-inch pipe tap 

Referring to the sketch, which shows it 
on a lathe spindle connected up, the cast 


iron body a is threaded to screw on the end 





PAY 


FOR 


key may be used 


Chis 


waste 


hole 


USEFUL 


is to 


allow the compressed air to escape from 


the cylinder as the cock is turned off 
EXPERIMENTER 


Freeport, II 





Up in Syracuse the 


other 


day | 


An Expanding Square Hole 


ran 


across a little wooden model which inter 


ested 


me 


because 


of 


its 


simplicity 


and 


also because of the possible uses to which 


it might be put 
it is like. 


The line cuts show 


what 


On the base / four strips E, F, 


IDEAS 


venting their being 
With the model I have, after rub 
izles with black lead, I can, 
triangles, 


forced away from the 
center 
bing the triat 
by pushing the two opposite 
open or close the square hole in the cen 
ter. It is possible some fellow may make 
use of this for rench some day 


E. A. DIXxLe 


a tap w 


Circular Forming Tools 


lhe application of mathematical prin 


; 


ciples to the making of circular forming 


ols, will in many, if not most cases, ob 




















of the spindle. The other side is threaded G, H are nailed. The four triangles 4, B, viate the necessity of making a forming 
for the cast-iron cap b, which should be C, D slide on each other and on the strips ol, and produce a job whose accuracy 
bored accurate and highly polished. The &, F, G, H, which back them up, pre-_ will be unassailable, if we eliminate the 
body is bored a sliding fit for the draw 
rod c and bored and threaded for the nut E J. E i, f 
d. This chamber and the end of the nut — : — = 
should be tapere d, on the face, as in sketch \ A A A 
and used as a packing box, preventing the S i 
escape of air into the spl dle F RB ( B va ( G Z 
[he piston consists of the cast-iron » f i » 
plates e and f with the leather cup disk g 
between them [he plate e should be a 2 = ‘ 
loose sliding fit, the leather disk serving as os H 47 H H 
air check. The end of the cap is bored 
| threaded for the nut A which is bored, = 
1 the end tapered and fitted with the 
ss nipple 1, the taper of which is ground 
the nut; 7 is the air passage drilled 
ih from the outside, running fro S : 
| ig | a4 pe { vhich st be 
| . ter w thod may 
BSS) ) 4 i st Fy — saci t 
wa. -—- aS Gee a | ae () y Mmict to figur + ¢ 
WZZ7Z a i nape ) | , Iso be the first st 
7 e \§ a —— g i f ing tool be sed 
bi | S. B g to Fig. 1 it 1s evident a 
PNEUMATIC CHUCK FOR SCREW MACHINI 2 , dius Of thi 
nipple chamber to the body bringing i 
air back of the piston. The holes in i 
yutside are plugged with small studs 
ewed in, at & is a small hole to allow u 
air to escape as the piston moves. The “es ae 
rawing rod c is fitted in the spindle as le be | 
ial in this style of machine, with the ’ 
m fitting the keyway inside of the Ws * 
indle, and a coil spring at m, to draw _H - ’ 
k the rod when the air is released. . a - FIG 4 
he short brass nipple 1, is fitted to a < - FIG 
ion and the air pipe which can run down ~ 1” te 
front of the machine and at a conveni FIG. 1 
position the cut-off cock may be in- a 
ted. A plug cock with a waste hole FIG 
lled in one side through both body and Al ATING CIR AR FORMIN OLS 


























S4e ) 


Now let us transpose this line and ascer- 
tain the length of cd, which is drawn a 
distance below the center, equal to the 
the tool is cut off the center = b d, 
also to cd. 


distance 
and at a right angle to ab, 


Therefore cd must equal , 


V (a6)? -(6a)*. 


constitute our. starting 


ne-half the dif 


result will 
cd diminished by « 


the 


[his 
point 


ference between smaller diameter of 


the work 


size adjacent, 


larger 


But as 


required, and the next 


will give us ed 


we cannot accurately measure this dis 
tance except on the center, we will trans 


this, and find d” 


2 Y (¢ d)j*+(dd)*. 


proces d in 


pose which equals 


found da”, we 


Having now ’ 
like manner to find d that is, diminish 
ed by an amount equal to one-half the 
difference in the two required sizes, and 
then d 
2vV (fd)?+(6d)*, 

and so on 

Now a word in reference to forming 
tools It is often advantageous to use 
such a tool owing to irregular shapes, 
and even where straight cuts exist, but 
which may be so narrow the workman 
cannot get at it with a micrometer, or 


other instrument of precision. 
We first 


all sides, to insure its standing squars 


carefully machine the tool on 


when in the lathe, then incline it at an 
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all it requires to sharpen is to grind the 
top parallel with the bottom. It must 
be remembered that in using this form- 
ing tool it must be set at the center, and 
level with the ways of the lathe. 

Joun C. RICHARDSON. 
Rochester, N. Y. 





A Rigid Boring Bar for Bell 


Housings 
[he accompanying engraving shows a 
boring bar designed primarily to machine 
the tapered hole in bell housings. Owing 


to the shape of the casting it was impos- 
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parts independent of the bar A, and as the 
tool is supported by the collar B and the 
bar A the device is very rigid. 

The housing is held to the face plate 
of the lathe by means of four angle plates 
whose clamping devices are well shown 


AA and BB. 


by the sections 





A Turret-lathe Tool for Turning 
Piston Rings 


Generally speaking, piston rings tor 
small gas engines are made of cast iron 
and are cut from a cylindrical casting 


having cast-on lugs to hold it while chuck- 


Qe en 

pan tHe 
[<n 

“JH 


SS R 





\ TURRET LATHE 


sible to get the tool nearer to the hole 
than a distance of about three feet. The 
ordinary type of boring tool was very 


springy when used under these conditions, 
and, therefore, the tool illustrated was de 


signed in order to gain in rigidity. 








angle, as in Fig. 4. I use the angle of The device consists of the bar 4 carried 
the cutting edges d”’, d”, d’, 10 degrees on centers and set at an angle correspond 
with satisfactory results. It will appear ing with the taper of the hole to be bored 
at once to the careful observer, that if The part B is a sliding collar keved to 
we make the depth of our cut, Fig. 4, the bar A, having at its front end a slot 
/ x ¥Y a x 2 y 
p45 —~ —=4 Ar 
aie Te 
r + 
Or ee x Y 
(7 : 
) Be r 
B | 
___P_] 
——___ A . 
os ‘Ao~e 
Sy <a ref G 
= 
\ BORING BAR FOR BELL HOUSINGS 
d”’ to d” we will be too deep as the tool ‘and set-screw to hold a cutting tool E, 
is standing at an ang Hence we must. and at the other end a slot for the bar C. 
make the depth of the cut, Fig. 1, \ clamp D is fastened to the bar A and 
a’ a" engages with the bed of the lathe so as 
to prevent any rotation of the bar. The 
4 bar C is held in the compound rest which 
cosine of the gle at whi is set at an angle corresponding with the 
sets, 1f 10 degrees be sed con t taper of the hole to be bored The tool 
vould he o.g&481 This form of tool w is fed by means of the screw in the com 
enable workman to produce an indet pound rest acting through the bar C and 
nite number of screw-machine cutters, as the collar B Thus the tool is fed by 


TOOL FOR 


TURNING PISTON RINGS 


ing. The form of these castings is much 
the but 
turning the rings eccentric. 
The figure 
method which has some good points. A 
few words will make it clear 
The fixture is used on a standard Potter 
& Johnston lathe. turret is 
represented at A. The B is 
pressed into the end of the lathe spindl 
which the rod 


same, there are various ways of 


accompanying shows one 


suffice to 
turret The 
bushing 
and has a hole in 
C works. 
recess provided in the chuck of the ma 


square 
Che taper bushing D fits the 


chine and is held in place by three screws, 
not This 
for a running fit for the pilot F which fits 
the hole in the turret, where it is firmly 
clamped. The pilot is bored out for its entire 
length and the shaft E is made a running 


1 


about 114 


shown. bushing is bored out 


fit therein, bearing only for 
inches at each end, and thus avoiding ex 
The portion of E pro 


jecting into the hollow center of the tur 


cessive friction. 
ret 1s shouldered down slightly and the 
driving cam K is pinned to it. The 
bracket G and the rocker arm H are self 
explanatory. The spring S merely serves 
to keep the roller R against the cam K 
at all 

The fixture works as follows: On ad 
enters th: 
clutcl 


times. 


vancing the turret the pilot F 
bushing in the chuck D and the 
blocks on the end of the shaft E 
with those on the end of the shaft (¢ 


engag 


which is turning with the motion of th 
spindle of the machine being driven | 
This the 


which is made eccentric according to th: 


the bushing B. drives cam 


amount of eccentricity required in tl! 


The cam in turn actuates the pus! 
The lever 


rings. 
rod which rocks the arm H 


age is three to one, so the amount of 
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eccentricity of the cam must be three 
times as great as that desired on the 
rings. This large leverage also makes it 
three times as easy for the cam to oper- 
ate the rocker arm. 

The fixture works satisfactorily and 
has the advantage of having a positive 
action all the way through, as it does not 
depend on the force of a spring to hold 
the tool to its work M. R. KAVANAGH 
Detroit, Mich. 





Simple Wrench Dies 


We have quite a number of heavy 
wrenches to make in our works and: as 
the demand for them is intermittent, the 
firm did not wish to make any elaborate 
dies. I had the problem of three sizes 
to make on the one die, but overcame that 
ifter a little thought, and the wrenches 
ire as nicely made and the two larger 
sizes look as good as the smallest, yet 
the forming die is for the smaller. Figs 

2 and 3 show the wrenches as made, 
Fig. 4 the jaw form, Fig. 5 the shears 
ind Fig. 6 the form to spread the larger 
sizes. It will be noticed that Fig. 4 has 

pening in front at a; this is to allow 
tor extra stock and keep it from spread 
ing over the form, causing a bad job and 
~onsiderable extra work. This die should 
finished smooth and kept doped with 





FIG, 2 





FIG, 
THE WRENCHES 


ind all corners rounded off Che 
other the die is, the smoother the job 
nes out of it. Fig. 5 has to be quite 
y to stand the work, as the 3%-inch 
is 13g inches thick when sheared out 
sed 1'4x2-inch tool-steel for top and 
mm and it works well and does a nice 
oth job of shearing. The 7g-inch 
t is extended out on one side 6 inches 
a handle to steady it on the hammer 

The jaws should work freely and 
bind and the cutting edge given an 
dip at a low heat. Fig. 6 is a duphi 
of Fig. 4, except it is larger, of 
rse, and has a hole for a drift to be 
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driven through to spread the jaws. Fig 
4 has a tit to spread the stock as shown 
These wrenches are made in two heats, 
are used for rail benders, scrap pieces are 
used for making them and consequently | 
hit on quite a good thing for our works 
in designing the tools. Smaller sizes can 
be made the same way and the tools are 


handy to have for any = shop using 
wrenches to any extent lr. ‘Toor. 
Kingston, Ontario, Canada : 





Straightening Bent Shafting 


Having considerable experience straight- 
g 


ening round stock such as shafts and 


and quickest way tor shafts up to 1% 
inches diameter It eliminates handling 
to a great extent Of course, judgment 


should be used to procure a lathe of 


suitable capacity | have seen a lathe 
used for nothing but straightening for 
months at a time with no sign whatever 
of throwing the centers out ft true 
Shafts of larger diameter may be peened 
in a lathe, but ‘t ts. preferable to 


straighten them im a= straightening ma 
chine. My object is to treat on the lathe 
straightening process which requires the 
more skill but is more easily and econom- 
ically done when once mastered 

Before going into detail on straighten- 


ing it might be well to briefly mention 
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FIG 
STRAIGHTENIN BEN SH AI 
> ee , 
centering kinked shatts, assuming that 
( F ; . the shafts require centers in them. Put 
\ te me end of the shaft in the lathe chuck 
\ “7 . 
j truc r nearly so, run the other end in 
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AND THE DIES 


cold-rolled stock, I have been in a position 


to notice that nine machinists out of ten 
fail to. straighten, r at best fail to 
straighten in a reasonable length of time 
round stock with two or more kinks in 


it. Of course, there are many ways and 
devices for straightening round stock, but 
I will call attention to three of the most 
important, namely, with pinch-bar in the 
lathe: with soft metal hammer and block; 
in straightening machine 

The two latter ways require less skill 
than in the lathe, but when once the logic 
of straightening in a lathe 1s compré 


hended by a machinist it is by far the best 


+ 


the center rest, with the jaws of the res 
next to the tailstock flush with the end 
f the shaft. This insures a perfect cen 
ter when centering, taking it for granted 
ll the shafts are kinked 


\fter being cente’ed remove the center 


est from the lathe and proceed to 
straighten as follows: Swing the shaft on 
the centers of the lathe ; if the shaft 1s 
1 inch or under in diameter it may bi 
turned for marking by running the palm 
of the hand across it. When marking in 


larger shafting a dog is needed in connec 
ite so the shaft can 
be run with power of the lathe 

After chalking or marking the shaft 
it ad in big 1, which 1s ie greatest bend 


in the shaft (in all cases start with the 


greatest bend tirst), spring a@ true as 
Fig. 2: do not spring > until a is thrown 
out the same way as as in Fig, 3. Now 
spring b true as in Fig. 4, and a will fol 
low true witl which is seen in lig. 4 


We have now rid ourselves of two kinks, 
which leaves ¢ to be. straightened Of 
course, ¢c did not come straight because 


the bend was greater than bh, as will be 


seen in Fig. 1 Do not spring ¢ until ba 
(which have become as one) is thrown 
out the same way as ¢ as in Fig. § 
Spring ¢ true and ba will follow true 
witl is in Fig. 6 








&45 


It is not possible to tell how much to 
spring the shaft time, as it is a 
matter of judgment and practice, which 
becomes almost nature. In all 
cases, no matter how kinks there 
may be in the shaft or shafts, always start 
with the kink first, then each 
adjoining kink in succession either at the 
right or left of starting point, which is 
For example, if greater kink is 


each 


second 
many 


greatest 


optional 


near center of the shaft as a in Fig. 1, 
straighten all kinks, say, at the left of a 
in succession from a: when the left side 


take all kinks at the right 


from a in succession. 


1s complete 


There will be cases where the greater 
kink is at the end of the shaft; in such 
a case there is but one way to work, 
either toward the left or the right, which- 


ever the case may be. If centers are not 
needed in a lot of shafts they may be 
straightened in the same manner by run- 
end of the shaft in the 
other in the center rest 


impression of most 


ning one lathe 
chuck and the 

[he general ma- 
chinists when straightening shafting in the 
lathe that | 
kink true, then another, and so on, a true 
shaft will After working 
time springing one kink true, then tlirow- 
trying to true another 


one 


seems to be y springing 


result. some 
ing this out by 
and so on, the work becomes very tedious, 
and if accomplished at all, it is by mere 
chance 

New D. W. JAMEs 


sritain, Conn 





A Lapping Fixture 





We at one time had a large lot of small 
approximately shaped as shown, 
which had 
size, and ground on both sides of the 


Several 


pieces 
to be accurately finished to 
slot 
in the end of the piece ideas 
were advanced as to grinding this slot, 
but the one shown was finally adopted 
with very satisfactory results 

An old closed tailstock casting was pro- 
cured bored out for the two bush- 
Thess 


dated the spindle B, which was also 


and 
two bushings accomm« 
} } 


pored 


ings A A 


eccentric for the spindle ( B was 


by the pulley D and the col 


out 


he Id In place 
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the members H H and the screw /. The 
lever J carried a hardened steel point K, 
which was drawn against the end of the 
spindle C by the spring L, this arrange- 
ment serving to keep the lap pressed 
against the side of the slot when in use. 
The piece to be ground was held on the 
table M by the clamp N, being located by 
two steady pins fitted to the two holes 
OO. This table is shown in plan. The 
piece.was then fed up to the lap by means 
of an ordinary screw and handle arrange- 
ment as shown. The spindle C was run 
at a high rate of speed while the eccen- 











> i 
1 1 
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16 Saw Slot mie 
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X 2990 
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DETAILS OF ECCENTRII 
tric bushing B was turned slowly around, 
thus feeding the lap up and down and at 
the same time in and out, breaking the 
lines caused by grinding and giving a fine 
surface. When was 
finished, the table was drawn back, the 
clamp loosened and slid to the right and 
the piece turned over and again clamped 
down, thus for 
grinding the other side of the slot. A 
stop, not was provided on the 
table to prevent the operator from bring 


polished one side 


leaving it in position 
shown, 


ing the piece too close to the lap and 


A 
) 
a 
GeSss 








lar / The spindle C carried the lap F 
and was rotated by the pulley G. The lap j 
was a soft steel disk charged with diam Oo M 
° js . J 
ond powder, and was hel sition by lo ) N 
c ai 
vee >a 
) ) 
\ A-*% D i 
K (& ! L if , 
| 5) 
a =a fH J 
J } ‘ : i. NY 
7 
1 WV | a 
PJ d " ar’. MANA , 
i —_—_—__—. 
nineteen J 
A LAPPING FIXTURE 
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thus having it strike the bottom of the 
slot. Throughout the grinding of the 
entire lot the only trouble given by this 
fixture was the recharging of the laps, 
which of course was unavoidable. 
Springfield, II. F. W. B. 





Eccentric Chuck for Boring 
Tool 


The accompanying sketch shows a num- 
ber of parts which go to make up an ad- 
justable eccentric boring chuck. This 
chuck has many points of superiority over 


B 
‘ ee } = 
i uy \ - 
24 Tap 64, Counter Bore 
lie Hole 
I , Saw Slot 
E 
Guinn i 
eee, et WZ . ° 
. : le 
ae fe Mig -s! fool, 
1 - Saw Slots 
CHUCK FOR PORING TOOL 


anything I have ever seen in this line, 
account of its rigidity and scope of 
justment. The sketch is shown full s 
all the important dimensions being giv 
The body A is made from machine, 
cold-rolled steel. B is an end view of t! 


same, and shows the binding screw 
place. C is the split internal chuck ma: 
of tool steel and tempered. The hok 


is closed slightly in tempering so as 
give a slight grip on the boring tool, tl 
the tool and chuck move together in 
body A when the whole is assembled, 
the binding screw E is loose. X is a 
inch wide groove cut 1/64 inch below 
surface of the circumference, so as to g 
the internal ch 
No. 31 
evenly spaced around the circumfere: 
[hese holes are for the adjustment, ac 


to them being gained, when the whol 


free movement of 


there being twelve drill 


assembled, by the 3/16-inch slot show: 
the body 4 
Che handle of the 


the key for this purpose 


wrench D is used 
The er 

is cut around the circumference in the 
sition located, so as to clear the screw 
this 
prevents the internal chuck C from 


ing out when the boring tool is remov 


when the whole is assembled, 


Several sizes of boring tools cat 
used by having split bushings to 
hole J 


and tempered, while the wrench D is m 


The screw E is made of tool st 


of machine steel case-hardened on the « 
The boring tools are made of drill 
there being usually a supply of thos¢ 


most all tool rooms. The whole is a1 








. 
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compact chuck and almost indispensable 
in any too] room where there are a num 
ber of drill jigs, punches, dies, etc. to 
bore accurately. 

Syracuse, N. Y JARED 





Wax Tapers for Cores 


Take equal parts of beeswax and pow- 
dered rosin, melt the wax, sprinkle in 
he powdered rosin and stir until well 
mixed. If beeswax cannot be had, use 
paraffin 

[This composition does not soften th« 
ore as‘the ordinary paraffin tapers do, 
because the rosin goes into the core when 
If paraffin 
is used, it is better to make the tapers by 


it is baked and hardens it. 


dipping cotton wicking into the melted 
composition and hanging them up to cool 
Redip until the tapers are of the required 
size. The wicking is used because the 
paraffin mixture is rather brittle. When 
beeswax is used, the wicking is not 
necessary, and the tapers can be formed 
by forcing the mixture through a small 
hole 


Aurora, II. Joun B. Sperry. 





Jig for Drilling Spanner Holes 
in the Sides of Nuts 





Figs. 1 and 2 show a jig for drilling 
the spanner holes in the nut A Fig. 1 
The beauty of this jig is its simplicity 
and speed. The nut to be drilled is put 














I HE JIG DISASSEMBLED 














the collar at the base of the stud C 
g. 1, the side to be drilled being down, 
ourse. The other part 8, Fig. 1, is put 
over it, then by giving it 4% of 
vou have the nut locked in the jig 
drilling As can be seen in Fig. 1, 
thread of the stud and nut are in- 
ipted so that it only requires about 


turn to engage the whole thread 
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Fig. 2 shows the nut in the jig ready to 
be drilled. Joun Epw. ANDERSON. 
Winchendon, Mass. 





An Adjustable Pipe Tap 


Owing to its taper form it is impossible 
to keep a pipe tap to size, especially in 

















FIG, I PIPE TAP 





A 














FIG. 2. PARTS OF THE TAP 

















FIG 3 THE CLAMPING SLOTS 
brass work where e thread is relieved, 
so some form djustable tap is al 


solutely necessary for accurate work 
The accompanying cuts show one of th 
simplest and best to be found in any shop 
It is used by us on all sizes of pipe tay 
from '™% inch up to 4 inches 
Fig. 1 shows the assembled tap Fig 


2 shows the separate parts. D shows end 


icw of tap body and the way the slots 
re cut to fit the chasers 1 is the adjust 
ing ring, B are chasers which are stand 
ing on end, C is the clamping screw 


Fig. 3 at E shows how far in the slot 
for clamping are cut The slots for the 
chasers are of course milled the regular 
pipe-tap taper, the chasers being parallel 
their whole length » that by loosening 
clamp screw C and screwing up the ring 


A, the chasers are moved o it, the dull o1 
broken teeth eri 


ind off, the cutting re 





549 


lief reground and the tap is as good as 
new. 

At the time the tap shown was made no 
milling saw large enough in diameter 
was at hand, so the slits E were cut with 
a hack saw 

Decatur, II] ETHAN VIALI 


Setting the Dividers Accurately 


; 


The following method of setting di- 
viders accurately may be of interest 


[Take any caliper square made for out- 


side and inside measurements, and on 


one side of the jaws with a fine prick- 


punch locate two dots, say 0.050 inch 


apart when the caliper is closed 


lf the outside of the jaws measure 


0.125 inch and the distance required 1s 
0.340 inch, set the jaws using microm- 
eter, to 0.340 inch 0.075 inch (or the 
difference between the outside of the jaws 


between the dots), which 


will equal 0.415 inch and using the dots 


ind the spact 


proceed to set’the dividers 


Florence, Mass Geo. A. DoppMAN 


Fixture to Hold Rods While 
Dniling 


The accompanying half-tone shows an 


angle plate designed for a _ drill-press 

















hxture lt was originally planned tor 
drilling rods with a support from the 
floor, and has proved very useful for all 
angle-plate work within its range. It has 
displaced the drill-press vise in many in 
stances, as the swivel head on the clamp- 
ing screw permits the work to adjust 
itself to the face of the angels plate 


Franklin, Penn J. Drer. 
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Prices of Machine Tools 


Ve believe that no portion of our re- 
port of the Proceedings of the Atlantic 
City Convention of the National Associa- 
tion Machine Tool Builders will give 
greater satisfaction than that which re- 
lates to the subject of prices [he only 
thing that can be said in favor of reduced 
prices is that they would stimulate de- 
mand, and it is unquestionably true that a 
reduction sufficient to accomplish this 1s 
impossible on the part of manufacturers, 
while a small reduction would only be fol- 
lowed by increased hesitation on the part 
of buyers in the belief that additional re- 
ductions would follow 

During the present conditions overhead 
expenses have largely increased, and if 
prices were to be based on current cost 
they would necessarily be increased. With 
this in view, the whole subject of prices is 

very simple one. If the present condi- 
tion is to continue prices, which must 
eventually be based upon cost, must in- 
crease; whereas if the present condition 
is not to continue, the manufacturer has 
only to hold on to his stock in order to 
realize at least the old prices 

[he only thing that can lead to reduc- 
tion is a state of panic on the part of 
builders, and such a state is conspicuously 
absent at the present time The most 
striking feature of the situation is the 
equanimity with which it is viewed by 
manufacturers. So far from being in a 
state of panic they are universally opti 
mistic as regards the future—a state of 
mind which 1s unquestionably due to the 
financially sound condition of the industry. 
While there has been a large expansion 
curing recent years, the prosperity of the 
industry has justitied this expansion, and 
it there is any embarrassment existing in 

financial sense we have yet to hear of it 

If ary member of the association went 

» Atlantic City in a state of uncertainty 
regarding the proper policy for him to fol 
low in this matter, that uncertainty must 
have been removed by the interchange of 
views which took plac« Personally we 
found no weak-kneed manufacturers at 
the convention, and if such existed their 
apprehensions must have been removed 
by the interchange of views which took 
place Could those huyers who are with- 
holding orders in anticipation of reduc- 
tions have heen present, they could only 
have coneluded that their attitude will 
eccomplish nothing, ard could the temper 
ot the manufacturers present be made 
widely known it could have no other effect 


than to bring out the suspended orders 





New Publications 


Tue Gas Enoine. By F. R. Hutton. 562 
6xg-inch pages and 241 illustrations. 
John Wiley & Sons, New York City. 
Price, $5 


This is the third edition of an important 
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work and contains some new material 
The feference table of gaseous fuels is 
especially worthy of notice. Here are 
given the analysis of constitution, calorific 
values, cubic feet of air per cubic foot of 
gas and combustion mixture, British ther 
mal units per cubic foot, for 78 gases. In 
addition to the value of the data actually 
tabulated it is of direct use in determin 
ing mean effective pressures. New mate 
rial is also included in regard to efficiency, 
guarantees, gas producers and alcohol as 
a fuel. 

By F. E. Junge. 548 6x9 
160 illustrations. Hill 


Gas Power. 
inch pages, 
Publishing Company, New York City 
Price, $5. 

This work is the most important recent 
contribution to the English technical liter 
ature of gas power. The fact that it is 
critical survey of the field of gas-powe1 
generation, conversion and application in 
Europe does not detract from, but rathe 
enhances, its value to American eo? 
The author's preface states “the few scien 
tific treatises available on the subject [ gas 
power] have been devoted to either on 
of the three aims: The abstract study 
of the internal thermodynamic relations 
of gas-producing and converting appat 
atus; the quantitative side of design 
their mechanism; and the historical or in 
ventive evolution of the problem.” Thus 
the broad economic aspect of the gas 
power problem has been neglected here 
tofore, and Mr. Junge’s searching analysis 
of his subject, in its bearing on thes 
wider interests of commercial life and 1 
its applications to industrial 
places his work in the forefront of it 
field. He appeals to men who project, ex 


pursuits, 


ploit and execute great industrial enter 
prises, that they may recognize the far* 
reaching importance of gas power as on 
of the factors in the present and futur 
strife for industrial advancement. The 
work has three parts: The evolution 
gas power; design and construction ot 
large gas engines; the application of ga: 
power. The first part devotes two short 
chapters to the general economic aspects 
of the problem and historical and analyti 
cal study and criticism of the present 
mode of application of gas power. The 
second part comprises seven chapters; th: 
first deals with general conditions, fi 
others deal with representative engin 
and their details, while the last discuss« 
English, Belgian and American views 01 
the design and construction of large ga 
engines. ‘The third part devotes tw 
chapters to the application of gas powe: 
in the iron and steel industries and in 
coke-making pursuits 
treats of th 


ceal-mining and 
The remaining chapter 
rational utilization of low-grade fuels 
The growing interest in this country 1n 
the preservation of our natural resources 
makes this last chapter particularly op 


portune. 


~ 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 








° 
f 
n THE 
Steam Hammers with Solid Anvil 
[The hammer shown differs from the 
$ usual construction in having the anvil 


LATEST 


block cast with the main frame which 





r ; aoe — 














STEAM HAMMER WITH SOLID ANVIL 





ibles them to be used for light drop 
rged work as well as in their usual 


rvice. The single casting preserves the 


inement of dies and does away with 
e slight shifting of the anvil block 
hen it is separated from the frame it- 
selt [his self-contained feature, to 
gether with the heavy frame used, re 
ires less foundation and materially re 
es the vibration to the surrounding 
suund. To withstand the shearing strains 
| the crystalization due to the constant 
nmering, the frames are made from 
n-hearth steel 
he hammer is double acting and so 
need as to be under control of the 
rator for either hand or foot control 
he latter case a throttle valve gives 
nsitive regulation and allows the 
ner to be run by the blacksmith alone 
esired This makes it suitable for 
sing tools and similar work 
guides are reinforced to stand any 
strain due to blows struck away 
the center of the dies Che 


he val 


ler is in one piece with t 
,. 1s doweled and bolted to fram 
fitted bolts. An automatic oil pump 


lubrication to the valves and 








cylinder whenever the 


ated It can be run either 


compressed air without 
These hammers ar 


actual scale weight of 


without counting the forces 


from the pressure and 


300 pounds These “Bell” 
made by the Buffalo Foundry 


chine Company, Buffalo, N. Y 





Motor-driven Forcing Press 


In order to make its 
press entirely independent 


tained so that it can be 


position without regard 
I 1 »] 


the Lucas lachine 





MOTOR-DRIVEN FORCING 


land, O., has added a me 


as shown in the acompanying 
Che operating mechanism 
remains the same, but for 

be familiar with tl 
vell to state that 
rives \ n and w 

nd of — 

ng into the large gea 


nd this in turn drive 


gages the plunger Che 

+} ] 

ween the worm wheel 
he back is not direct 

hrough a friction, whicl 


large hand-wheel 


“ompany, Cleve 


INFORMATION 


ram is being run down to the work, or 
raised away from it, it is done by 
means of the hand-wheel and when at 
begins to do work the pressure applied 


is entirely controlled by the operator, who 
in secure any desired amount up to the 
capacity of the press by simply increasing 
wr decreasing the friction of this clutch 

The small plunger in the end of the 
ram isa small hydraulic plunger, which is 
connected with the pressure gage shown, 
ind in this way the operator knows ex 
ictly what pressure is being applied. The 
machine requires very little attention; all 


that is necessary being to replenish the 
glycerin in the hydraulic chamber before 
the shoulder on the back of the plunger 
touches the ram when pressure 1s ap- 


plied. These machines are made in three 


sizes, having capacities of 15, 30 and 50 


tons and are made in the regular form 
shown, or with the base below the floor 


for specially high work 





A New Cold Saw 





[his machine has been designed to meet 


| 


the requirements of shops where first cost 
is of vital importance: [he saw 1s 


mounted in a carriage, carrving a worm 


ind worm wheel, the saw itself being 
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ré ad ( the pe ere Ing against t w 114 270 blanks btained trom the s 
an automatic trip whicl tops 1] ts in a manner similar to the regular size sheet 
riage travel when the saw 1s through the tomatic finger gage As othe heet \nother feature of the device ts tl 
cut and the stock stop )) shown at th progresses the scrap 1s eared from th the scrap is kept entirely separate fror 
right is convenient in dupheating work the blanks, and is cut into small piec 
ihe mechanism for driving the saw, and which greatly facilitates its handling 
t the ne time 1 g it al vith it Chis attachment is made by the E. W V 
lage ll at t ( t Bliss Company. Brooklyn, N. Y p 
n in trolled the a ae _ 
; :; Electric Motor Chain Hoist 
, v erial is at 
tact shop, and there at 
plac vhere small hoist is 
v dapted and where its use may sa) 
! ccessity 101 more expensive over! 
el In response to a considerabl 
mand the Yale & Towne Company, N 
York, have equipped their Triplex 
t ‘ vith an electric motor, as shown i 
leatlol [his machi vil t 1 rand 2 fi rder to avoid any 
nN na ba hl year on account of being motor 
(jE EF ( 
i t ‘ d to make the hoist thoroughly 


ntial in every way, they tak 


( nives whl t true al gular two-ton Triplex block, put 


( r desires t tramgnt ede lor gaging t i O1 oto nd drive it by th 
| ( Ow} iting it as a one-ton hoist 
) ten ‘ inroug t nt Coup % as the result f making it ext 
: < eng sec rable, di rder to show its 
F y eased streng wear they ha 
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the main gear the wearing surface is f earing through whi ppli é 
times, the tooth pressure one ft and the e bearing itself ry} t t t 
maximum stress about one-ninth of th spindle bearings are of p rt é 
rdinary block. The factors of safety are the front bearing being 3 3/16xs inch wire 
= ae A 4 and 3. while the « ibic content ong The spindle has »/16-1inch hol cone ed ¢ : ¥ ‘ I nt I 

f the teeth is 7.85, 4.01 and 1.42 inches gh it. Cone pulleys take a 2'4-inch ft at « tact 
which show very plainly the wearing t, and are II inches in diameter on the re} iding ins ntact O 
properties of these blocks rgest step. This it only in « t mp I 

he motor is of the series-w ant 16-inch size gt i dow f t t 
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removed The machine runs approx 
imately 8 feet per minute and require 
I kilowatts per hour tor heating 


These machines are manufactured by 
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A Nut Lock 





\s can be seen from the illustration, 
this nut lock consists of the small spring 
shown above the belt, in connection with 
me or more slots across the end of the 
bolt, and pin holes in the flat side of the 
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\ SIMPLE XK N 
nut \iter the nut has been turned down 
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» its proper place, the spring is placed 
in the lock and the end sprung into the 
holes nearest the point, in which position 
it should be effectually held against loos 
ening from jar, and also has the advan 
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A Speed Box for Radial Drills 


The illustration shows the speed box 


; . the heal built by the William E. Gang Company, 
the end of the bolt, quite a Q.. . ° 
redenalian iotiegh a Cincinnati, Ohio, to attach to their radial 
OcKInNg ositions “an ye : : . 
wine J ; drills and can be used on any oft 


SE, Sone, Se, the column that supports the cone-pulley 
shaft and bolting the box to the column 
in its place 
Fig. 1 shows the arrangement ot 
1 : 
i J 
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DETAILS OF THE SPEED BOX 
7 


» driving 


pulley 


drills by removing the bracket bolted 
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Keyed 


1s 


A to which gear B is keyed t 


through 


and gear ( 
a spline in the shaft 
of the idler gear E 
and carried by tl 


driving 


to shaft F 
idler gear I 
the ratchet 
the pawl O. 
keyed to shaft / 


is driven by 


1e 


shaft can 


handle, motion 


be 


a sliding feat! 


By me 


meshing with gear 
fror 


transmitted 


any of the gears G, H,J/,J,K, all faster 


Gear B drives M through 1! 


gear M runs upon the | 


wheel N and drives \ 
The ratchet wheel A 
When gear E is not 


1 with any one of the train of g 


/ , 


t 


ratchet 


Is ¢ 


\ 


lriven at 


its slowest 
When gear E 


any one of the train of gears the 


speed 
is in mesh wt 


ratci 


\ being keyed to shaft F runs faster tl 


VW, and the pawl O is automatica 
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at 
belt power 
2 is a photograph 
on the machine 
plate tor the 
lever Six 


lifted out of mesh by 


a spring 


When 


is withdrawn the spring retu! 


permitting 
V 
the 
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sl 


driving pulley 





the pawl to mesh with the ratchet, ne\ 


shaft F to run slower tl 
his arrangement does aw 
1iock of throwing gears 


of the speed 


different 
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mesh while running, and also running 


a high speed, giving 
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For Drillirg Dowel Holes The Cleveland Motor-driven Screw he two views show this very clearly s 


vel : ve Tae that no further explanation 1s necessary 





In making core boxes and in other sim 



































ilar work, it is often rather difficult to lay The illustrations are almost seli-ex 
cut dowel holes in the exact location, and Planatory as they show very clearly th 
unless this is done, a good job may be Manner in which the Cleveland Automati he average foundry requires it low 
easily spoiled. With this guide or jig, Machine Company provide for a motor ers to be operated for a short time only 
holes can be readily located by means of 4rtive on their screw machines. Each ma n the afternoons, but it requires an ab 
the angle guide shown, and this makes it 
impossible to bore crooked holes or for 

GUIDE FOR BORING DOWEL HOLES 
the bit to be diverted by the grain of the 
wood as it fits into the shell shown. There 
is also a stop which can be used for regu oT RIVEN FOUND! 
lating depth, and it seems as though such 
a tool ought to be found very useful chine is entire self-contained and onl < tely rel 
in almost any woodworking shop This differs from the us onstruction by to maintain th ist 
is made by the Roberts Dowling Jig Com having the base made for the four up been ru ff It therefore necessar’ 
pany, 3931 Lancaster Avenue, Philadelphia, right posts and with an extension to a to have the initial t low possibl 
Penn commodate the motor and starting box nd vet ! reli tor 
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SIDE AND END VIEWS OF THE CLEVELAND MOTOR DRIVE 
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ppomted manager of the Boston ofhe: 
f the Providence Engineering Works 
Herbert € Petty was elected i director 
the Crocker-Wheeler Compai Mr 
Petty has been with tl compat tor 
) vears ) contra 
ivel 
(;ordon S. Rut t wit 
2 i\ Pr cess | ) Ls 
os rece! : ’ 
] 1] I t “ \ \ 
| tte 
. oC 


: ' 
ormed 


regarding their possibilities 


Death ‘of Gabriel Carlson 


It has 
Gabri l 


superintendent of the 


just come to our notice that 


Carlson, inventor and_ factory 


Ma 


Confectioners’ 


chinery and Manufacturing Company, met 
with a tragi ind sudden death last 
mth \MIr. Carlson possessed marked 
ilitv in i nting and developing many 
nf ry ine ind 
: ‘ d i 
Business Items 
| \\ ( \ 
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yw 1 | \\ R | sailed Ior an extends lates diern equipment The executive oft 
—— mot IX | van trip Mir. Potter expects t are at 79 Dearborn street, Chicago, Ill 
- ‘ ; | 7 | 1m mths a | 9 ned ] Boulet Fine Tool Works 55 Broadwa 
: Beverl Mass has just been organized at 
which is ¢ ) S Lhes continel : 
7 equipped for the manufacture of Boulet’s 
\ dl ‘ ae auchy, formet istant sup idicators. They will also do general machi 
I te el tr pow nd p! nt with t “se and build specia rrhan J H 
n" l \ e & | Vile \ nurtacturit ( mpat — . anes 
} Screw ( j *eroducts Corporatio 
i become esident ¢ omee! \ Ma . ore 
Pr i e, R. ] is bes ormed and 
) \\ Iron t the f tor Ie s Rift état levelop ‘ ture o specia ord 
}) Work () e¢ ( productio of ar ‘ in steel brass ge4riiia 
] . o erting eT new corporat 
\ W Dattar f . ¥ | 
u utero oO Geo. W. Dover Compa 
Vil the cnemeet! O tf rt tT lepar , re hine product 
> j ' . n y 
) R nd Compat l lanag | as nd R Mc Donald or 
re tl Invincible | ( 1 Renovator t MeDo Stocker Company, Chicago,sha 
it I S s Company, wit ‘ ers int ru ed the BE. L. Esslevy Machinery Compat 
tely OM I ry le G tf build: Al} NW. ¥ ain store at 67 West Washington street 
teet ; re 1 if Chicago, and branch office at Milwaukee roo! 
1 Richard H he I who.was for some GOS Majestic building This company 
re ire of ) vcing@ thre : ’ x Ses 
led time general sales manager of the Bausl buy and sell new and second-hand machinery 
ge pr ure W ) vel ( Lied a : > } : ‘ i 
, é \lachine loo Company has. recently rhe Pratt & Whitney Company, of Hartford 
t yroduce, and owance t trom P ; Con: ) ‘ da , , v a full line of sma 
taken charge of the sales department ye ws decided to carry a full line 
29.000 tO 322,000 cub et of air is usu lly : D \] ic : tools and twist drills in stock again in Bosto! 
th . or oO an large res : 
mide to melt one tor f iror Should a ak ean ivore mpany, irg¢ rea and has fitted up part of its wareliouse a 
sep ; estate and land developers in New York Np. 265 Atlantic avenue in a very complete and 
slight increase otf pressure ve necessary, ‘ 
j ve ¥ and vicinity convenient manner so that prompt shipmer 
the over-load capacity of the motor wi I I , Will 1 hi can be made It has also on_ exhibitior 
, | eTOY lamson has resigne s 
handle this tot ) time, Wwhicl S niitia ’ : selina die at the same place samples of its latest desig: 
. Her - . > 
ne of the advantag« it electric driving position with = the Niles-Bement-Pond turret lathes, thread millers, surface grinders 
Company and is now associated with the engine lathes, screw machines, etc. Catalog 
eae . . . . fill oe » furnishe > 25 
\utomatic Sealing and Stamping Machine °F full! line will be furnished on request 
ars i Company, with offices at Providence, R. I. 
erson : 
\Ir. Williamson has been in ill health for Trade ¢ atalogs 
. some months, but is fast recovering 
fom J. Nelligan, or information as to 
hic whereabouts. is being sought hy th | Huhn, superintendent of Ludw lhe Electric Controller and Supply Compan 
’ ! Q 2 by th ; Mieios | ' 
National Machine Compa \ilwaukes Loewe & Co.'s Works, Berlin, Germany, Cleveland, Ohio coreg pee describins 
: : ee : , 1 ’ , crane fittings ustratec 2 ages »N 
\\ called at this office May 22. Mr. Huhn I mn oer. 8 
ns } , inches, paper 
— : , , has spent about six weeks 1n this country, ; 5 : 
Fred Nolde, with t De La Vergne ' : The Lincoln Motor Works Company, Cl 
y t P o OT 4) () f 7 —% yT ’ 
\ ee Piet a ican gathering information about machine-sh p land. Ohio Bulletin No. 10, illustrating an 
. ‘I ’ 1 
= , methods and making the acquaintance oft describing variable speed motors 16 pag 
transferred from the Pittsburg to the New R Z ‘ 
York of ichine-shop men He sailed for hom Sx104 Inches 
,ort omee - . 
\] >» The J. Geo. Leyner Engineering ,Works Con 
\. | \litch ill Lc Tas | A pan Littleton, Colo Bulletin No. 514 describ 
James (sleason tT he (sieason . 
cre econ ? lent ot t Wosks Recheser MY sila: Hen Wes ing sharpening machines, oil furnaces and col 
\\ y D ( kao : ee —— ve a furnaces. Illustrated, 24 pages, 6x9 inches 
Wrveko ipe and sotineg unpa ' Mr. Gl aes 7 , 
Purp oO I neasons trip is the ou paper 
h ofthese t Stamt Con +] +] a ey 
~ mw I ne repeated ca Is by ur ped Jas (lar! Jr., Electric Company, 313-31 
N. Pere ! 1g] r with representatives of American machine-to West Main street, Louisville, Ky. Catalo 
t \tlant Gul acitic Company, yuilder tor demonstrators of their ma of Willey electrically driven drills, grinder 
| | : . , ‘ ++} , hack saw, generators andJmotors.  [llustrat: 
econ . imator with the hines, and his intention 1s to call upon i 
: : H2 pages, 10X11 inches, papel 
Henry R. Wort eton Compa the users of the products of the Gleaso1 
Wright Webb t t vit ‘ Works and see that the ire fully i 


Business Opportunities 


The Christie Iron Works, New York 
erect a new building 
The Nashville Penn Foundry Compa! 


is erecting a new building 
he 
vill build an addition to its plant 
The Mass Wire Cloth 
vill build an addition to its plant 
Minn.) Steel and Machiner 
vill erect a $12,000 addition 


Garland (Penn.) Nut and Rivet Compatr 


Clinton Compa 
rhe Minneapolis 
Company 
Phe 
Louis 


Iron and Foundry 


spuck 


Mo 


Compat > 


r ' ' 
ere a 


i addition to plant 





sasket 


Company 
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work, systemat good executive ability We NEW JERSEY changeable work Good steady position for 
manufacture storm fronts, brass finished, for W anted—First-class chief draftsman. machine reliable man. State age, experience and salar 
Harrisburg 


desired Elliott-Fisher Company, 








automobiles In ( hicago steady position, ex- designing, with varied experience State salary - 

cellent opportunity for advancement for the required. Windermuth, AMERICAN MACHINIST Penn 

proper tial! \ddress with references, stating Wanted, by a concern engaged in the manu 
wages expected $oX 127, AMERICAN MACH NI YORK facture of textile machinery, a first-class ma 

















MASSACHUSETTS Wanted—First-class operator on Gridley to visit the trade. Must have experience 
Cleveland and Acme automatic machines the textile industry Knowledge of the Germa 
Wanted—We wish to add to our force, fore State experience, age and wages expected Box language desirable State age, experience ar 
men assembling and machine hands. Do 168, AMERICAN MACHINIST ; salary expected P. O. Box 840, Reading, Penn 
— ee _ — — - gy Man experienced in all branches of sheet metal RHODE ISLAND 
anutlac ig ol 1ronkey wrenches i a wing — . 
similar work 30X 167, AMERICAN MACHINIST ae — — I a aa by = i a Wanted—A man with an allaround repa 
Machinist and tool-maker. Man especially plete designs of suggested improvements. Ad. ¢=PeTience to take position as master mechar 
achinist & ———? ey ee esigns of suggested improvements. Ad- in jJarge manufacturing establishment in N« 
familiar with spinning lathe work where hig! dress ‘Sheet Metal,’’ care AMERICAN MACHINIST England. Experience in textile work preferré 
speed and rapid production are essential. Onl Wanted—General foreman for machine shop State education, experience, age, nationalit 
first-class men need apply. Give experience 59 to 60 men, manufacturing special and auto- and references. ‘Box 174, AMERICAN MACHINIS 
and where obtained sox 165, AMER. MacH matic machinery machine tools, etc Must 
MICHIGAN be thorough mechanic, familiar with modern 
methods, and have right personality and 
Wanted--Capable man of executive abilit push to produce results at minimum costs 
with practical knowledge of technical matters Good opportunity and future for right man f- S | 
pertaining to boilers and machinery Must be Address, with full particulars, stating experience or a e 
able to supervise small shops and handie technical references, age, nationality and salary expected 
and a correspondence Box 173, AMERI Box 162, AMERICAN MACHINIST For Sale—One second-hand Uehling Ste 
N ACHINIST ‘ y 7 . \ ‘te 
CA pemarey awa bart & Company pneumatic pyrometer co 
Drop Forge Superintendent Wanted—One plete, with recording gage Box 140, AME! 
accustomed to steam and board drops, esti Draftsman, to have charge of department MACHINIST 
mating costs, with a thorough knowledge of containing five men. One familiar with hoisting For Sale—Machine shop equipped to hand 
the business; no experimenters wanted. Fine and conveying machinery preferred. Box 161, 12 men Brooklyn. Worth $5000, selli 
opening to the right man Address Forger AMERICAN MACHINIST pric e $3000, part cash. W rite Max Cor 
care AMERICAN MACHINIST Draftsman—Competent in «¢ small inter 200 Broadway, New York 
. . 
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Baker Bros 6g | Davis Machine Co., W. P 13 | Ingersoll-Rand Co 93 | Parker Co., Chas , 
Bardons & Oliver 71 | Davis, Rodney SO Iroquois Machine Co 62 Pawling & Harnischfeger i 
Barnes Co., W. F. & Jol 14 | Desmond-Stephan Mfg. Co S4 Paxson Co., J. W t 
Barnett. G. & H 36 | Detrick & Harvey Mach. Co 77 | Jacobs Mfg. Co 79 Philadelphia Bourse 
Bath Grinder Co.. | x4 | Diamond Chain & Mfg. Co 74 | Jantz & Leist Elec. Co 87 Philadelphia Gear Works ‘ 
Baush Machine Tool Co sd cover Diamond Machine Co 36 Johnson Machine Co.. Carlvle 66 Phosphor Bronze Smelting Co 
Bay State Stamping Co 77 | Dickinson, Thos. L 36 Jones & Lamson Mach. Co Ltd ¥s t 
Beaman & Smith Co 15 and 78 | Vill Slotter People 66 12, 13 and 36 Pittsburg Emery Wheel Co ‘ 
Becker-Brainard Milling Machine seo Nes le Co., Jos 61 Juengst & Sons, George 65 Pittsburg Auto. Vise & Tool Co 
Co 23 rucklieb, ¢ 43 aa 
Berry & Parker 61 Kearney & Trecker Co 85 | Potter & Johnston Mach. Co 
Besly & Co., Charl H 67 Karle Gear & Mach. Co SO Kelly Co., R. K - 71 20 and 
Betts Machine Co 6 Kastern Machinery Co s4 Kempsmith Mfg. Co 2» Powell Tool Co s 
Bickford Drill & Tool Co 10] Eberhardt Bros. Mach. Co S1 Krieger Tool & Mfg. Co 76 Pratt Chuck Co ) 
Bignall & Keeler Mfg. C -¢ | Elmes Engineering Works, Chas Pratt & Whitney Co 2 and 
Bilgram, Hugo SO | s4 Landis Machine Co 68 | Prentice Bros. Co 
Billings & Spencer Co sx | Errington, | \ 79 Landis Tool Co 15 Prentiss Tool & Supply Co SS 
Blaisdell Machinery Co gv evans Friction Cone Co i3 Lapointe Machine Tool Co 70 
Blanchard Machine Co 70 | Excelsior Needle Co 71 Lea Equipment Co 73 | Q. C. Machine Tool Co ‘ 
Bliss Co.. E. W 6 LeBlond Machine Tool Co., R. kK 
Blount Co.. J. G S4 Farrel Fdr & Mach. Co 61 l and 4th cover Reed Co., F. E 
Boston Gear Wor so | faweus Machine Co Sl Link Belt Co 64 Reed Mfg. Co 
Boston Saw and Tool Co 9} | Fay Machine Tool Co 6 Lodge & Shipley Machine Tool Reichhelm & Co., E. P 5 
Boynton & Plummer 76 | Fellows Gear Shaper Co 1 Co 4 Rivett Lathe Mfg. Co 3d 
Bradford Machine Tool Co 5 | Ferracute Machine Co 77 Long & Allstatter Co 90 Rockford Drilling Machine Co t 
Bradley & Son, C. ¢ 72) Firth-Sterling Steel Co 9 | Lucas Machine Tool Co 92 | Rock Island Tool Co 
Bristol Co ith cover Fitchburg Machine Works 24 Lumen Bearing Co 60 Rockwood Mfg. Co 
Bridgeford Machine Tool Works 28 | Flather Planer Co., Mark 77 Lunkenheimer Co 64 Rogers & Hubbard Co 
Brown & Co.. R. H =. | Foote-Burt Co., The 41 Lyon Metallic Mfg. Co 71 Rogers Wks., John M 
Brown & Sharpe Mfg. Co Fosdick Machine Tool Co 16 Root Co., C. J 
ith cover | Franklin Mfg. Co., H. H 7 Machine Screw Products Co 6S Roth Bros. & Co 
Brown Hoisting Mchrv. Co ~4 | Franklin Portable Crane & Hoist Manning, Maxwell & Moore, In« 74 
Brubaker & Bros.. W. 1 7 Co 75 | Manufacturing Equipment and Safety Emery Wheel Co 
Bullard Mach. Tool C« 35 | Fulton Machine & Vise Co 91 Engineering Co 64 Saunders Sons, D 
Burke Electric ( S7 Manville Bros. Co 17 | Sawyer Gear Wks 
Gens ‘ . am . I S2 Manville Machine Co., E. J 63 | Schieren Co., Chas. A 
C & C Electric Co S6 Garvin M ~ ay 4 $2 Maret Lr ' ‘ ’ oS | Senemss, Auguet 
‘ & © Electr is <4) Hod ag 1 0 62 J arshall & tuschart Mch. Co 88 Schuchardt & Schutte 
; aldwe It y ~ ( ; H e 1 Mfg. Co 73 Massac husetts Saw Works 72 | Schumacher & Boye 
‘ammel Laird & Co 61 | General Electric Co 86 | McCabe, J. J 14 and 88 | Sebastian Lathe Co 
Carborund im Co G1} Geometric Tool Co 25 Merritt, Jos 77 Sellers & Co., Inc., Wm 
Card Mfg.fCo., 3. W 25 | Gisholt Machine Co 94 Merritt & Co 91 Seneca Falls Mfg. Co 
Carpenter Tap & Die Co., J. M 71] Gleason Works ith cover | Metal Hardening Solution Co 60 | Shelby (National Tube Co 
Carver File Co oS | Globe Mach. & Stamping Co S2 | Milton Mfg. Co 63 | Shepard Electric Crane & Hoi 
Case Mfg. Co 74] Goidschmidt Thermit Co 61 Miner & Peck Mfg. Co S2 Co 
Cell Drier Machine Co 61] Gorton Machine Co., Geo 70 | Mitts & Merrill 68 | Shultz Belting Co 
Chambersburg Engineering Co 90 | Gould & Eberhardt 98 | Moore Co., Franklin 75 | Sibley Mch. Tool Co 
Champion lool Works Co 76] Graham Mfg. Co 91 Morse Chain Co 63 Simonds Mfg. Co 76 a 
Chicago blk Xible Shalit Co 69 | Grant Gear Works SO | Morse Twist Drill & Mach. Co 47 | Skinner Chuck Co 5 
a oe Hide Mfg. Co + eee « me h. Co s4 + st _ ca 77 Slate Machine Co., Dwight 
. Co 5 | Gray Co., G 28 ossberg Wrench Co 82 | Sloan & Chace Mfg. Co., Ltd 
a ponent le : ~~ Co ; 87 Gr tt s rT & Co 71 Motch & Merryweather Machinery near | Con J . S 
incinnati Lathe ¢ ool Co 76} Gronkvist Drill Chuck Co 7 Co - s9]s Chas. F 
Cincinnati Ma hine Tool Co 24 Mueller Mach. Tool Co 73 Seale Cammbemiaih Co , 
Cincinnati Milling Mach. Co 7 | Hammacher, Schlemmer Co 53 Mummert, Wolf & Dixon Co &2 Smith & Mills . 
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Classified Index to Articles Advertised 





Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., Provi- 
dence, R 

ae Co., Niagara Falls, 

Dickinson, Thos. L., New York 

Norton Co., Worcester, Mass. 

Pittsburg Emery Wheel Co., Pitts- 
burg, Pa. 

Safety Emery Wheel Co., 
field, O. 

Vitrified Wheel Co., Westfield, Mass. 


Spring- 


Agents, Foreign Machinery 
C. I. F. Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 


Arbor Presses 
Barnes Co., W. F. & John, Rockford, 
Ill 


Marshall & Huschart Machinery Co., 
Chicago, Ill. 

Niles-Bement-Pond Co., New York 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 
Cleveland Twist Drill Co., Cleveland, 


©. 

Morse Twist Drill & Machine Co., 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, N. Y 

Skinner Chuck Co., New Britain, 
Conn. 

Union Twist Drill Co., Athol, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich 


Balancing Ways 
Bowsher Co., N. P., South Bend, Ind. 


Barrels, Steel 
Lyon Metallic Mfg. Co., Aurora, II. 


Barrels, Tumbling 


Globe Machine & Stamping Co., 
Cleveland, O. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I 

Cleveland Twist Drill Co., Cleveland, 
QO. 

Elmes Engineering Works, Chas. F., 
Chicago, Ill 

Krieger Tool & Mfg. Co., Chicago, 
Ill. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Underwood & Co., H. B., 
phia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk Downs, 


Philadel- 


Mass 

Hyatt Roller Bearing Co., Harrison, 
N. J. 

Iroquois Machine Co., Providence, 
2. 

Iroquois Mach. Co., Providence, R.I. 


Belt Dressing 

Cling-Surface Mfg. Co., Buffalo, N.Y 

Desmond-Stephan Mfg. Co., Urbana, 
Ohio. 

Dixon Crucible Co., Joseph, Jersey 
City, N. J 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 


Belt Fasteners 
Bristol Co., Waterbury, Conn 





Belt Filler 


Schieren Co., Chas. A., New York 
Shultz Belting Co., St. Louis, Mo 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach 
Co., Birdsboro, Pa 


Belt Shifters 

The L. & D. Co., Boston, Mass 

Belting, Leather 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 


Schieren Co., Chas. A., New York 
Shultz Belting Co., St. Louis, Mo 


Benches, Work 


Manufacturing Equipment & Engi- 
neering Co., Boston, Mass 

Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New_York 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., 
hia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machinery, Power 
Boynton «& Plummer, W orcester, 


Philadel- 


Long & Allstatter Co., Hamilton, 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa 


Bending Tools, Hand 


Estep & Dolan, Sandwich, Ill 
Wallace Supply Co., Chicago, Il 


Blecks, Chains 
See Hoists, Hand 


Blocks, Die 


Nicholson & Co., W. H..” Wilkes- 
Barre, Pa 

Blewers 

American Gas Furnace Co New 


York 
Chicago Flexible Shaft Co., Chicago, 
Ill. 


General Electric Co., New York 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Brothers & Co., Chicago, Il 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Biue Print Machines 
General Electric Co., New York 


Bolt and Nut Machinery 


Acme Mchry. Co., Cleveland, O 
Boynton & Plummer, Worcester, 


ass. 

Davis Machine Co., Ww P., Roches- 
ter, N. Y. 

Foote-Burt Co., Cleveland, O 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Landis Machine Co., 
Pa 


Manville Mach. Co., E. J., 
bury, Conn. 

McCabe, J. J.. New York 

Milton Mfg. Co., Milton, Pa 

Mummert, Wolf & Dixon Co., Han- 
over, Pa 


Waynesboro, 


Water- 





Bolt and Nut Machinery 
Continued 


Wational-Acme Mfg. Co., Cleveland, 


Nationa! Machinery Co., Tiffin, O 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York 

Northern Electrical Mfg. Co., Madi- 
son, Wis 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm 
phia, Pa 

Standard Engineering Works, Ell- 
wood City, Pa 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wiley & Russell Mfg. Co 
fie'd, Mass. 


Philadel- 


Ureen- 


Bolt Heads 
Lang & Co., G. R., Meadville, Pa 


Bolts and Nuts 


Milton Mfg. Co., Milton, Pa 
National-Acme Mfg. Co., Cleveland 
oO 


Bone for Case Hardening 


Rogers & Hubbard Co., Mindletown, 
Conn 


Books, Technical 

American School of Correspondence, 
Chicago, Ill 

Hill Publishing Co., New York 

Longmans, Green & Co New Y 

Sames, Chas. M., Jersey City, N. J 


Boosters 

Burke Electric Co., Erie, Pa 

C & C Electric Co., New York 

Crocker-Wheeler Co., Ampere, N. J 

General Electric Co., New York 

Northern Elec. Mfg. Co., Madison, 
Wis 

Roth Bros. & Co., Chicago, Ill 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 


Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., W. F. & John, Rockford, 
Ii] 

Beaman & Smith Co., Prov., R. I 

Betts Mach. Co., Wilmington, Del 

Boynton & Plummer Worcester, 


Detrick & Harvey Mach. Co Wil- 
nington, Del 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Fosdick Mach. Tool Co... Cin.. O 

Gisholt Mach. Co., Madison, Wis 

Hill Clarke & Co., In Boston, 
Mass 

Lucas Mach. Tool Co., Cleveland, O 

McCabe, J. J.. New York 

Motch & Merryweather Machinery 
Co., Cleveland, O 

New Haven Mfg. Co., New Haven, 
Conn 

Newton Mach Tool Works, Inc., 
Philadelphia, Pa 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

tockford Drilling Mach. Co., Rock- 
ford, 

Sellers & Co., Inc., Wm., 
phia, Pa 

Vandyck Churchill Co., New York 

Whitcomb-Blaisdell Mach. Tool Co . 
Worcester, Mass 


Boring and Turning Mills, 
Vertical 

American Tool Works Co., Cin., O 

Baker Bros., Toledo, O 

Baush Mach. Tool Co., Springfield, 
Mass 


Philadel- 





Boring and Turning Mills, 
Vertical —Continued. 

Betts Mach. Co., Wilmington, Del 

Bullard Mach. Tool Co., Bridgeport, 
Conn 

Colburn Mach. Tool Co 
Pa 

Gisholt Mach. Co., Madison, Wis 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa 

McCabe, J. J.. New York 

Mitts & Merrill, Saginaw, Mich 

Niles Bement Pond Co.., New York 

Prentiss Tool « Supply to New 
York 

Sellers & Co., Inc., Philadelphia, Pa. 

Vandyck Churchill Co., New York 


Franklin, 


Boring Tools 


Armstrong Bros. Tool Co., Chicago, 
I! 


Krieger Tool & Mfg. Co., Chicago, 


Boxes, Tote 


Lyon Metallic Mfg. Co., Aurora, ID, 


Box Tools, Roughing 


sardons & Oliver, Cleveland, O 


Brazing 
Industrial Oxygen Co., New York 


Broaching Machines 
Harrington, Son & Co., Edwin, Phila- 


lelphia, Pa 
Hill, Clarke & Co., In 


ass 


Boston, 


Lapointe Mach. Tool Co., Hudson 
Mass 

Rulldozers 

Bliss Co., E. W., Brook N.Y 

National Mac! er Co Tiffin, O 

Niles-B el ond Co New York 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chicage 
Ii! 

Hammacher Schlemmer & Co 
New York 


Lyon Metallic Mfg. Co., Aurora, Il. 
Morse Twist Drill & Mach. Co., New 
Bedford. Mass 
Calipers 
Brown & Sharpe Mfg. Co., Prov 
I 


lence, R 
Morse Twist Drill & Ma Co., New 
Bedford, Mass 
Slocomb Co., J. T., Providence, R.1 
Starrett Co., L. S., Athol, Mass 


Cams 

Bilgram, Hugo, Phila., Pa 

Boston Gear Works. Norfolk Downs 
Mass 

Carborundum 


See Grinding W) 


Carborundum Paper and 


Cloth 

Carborundum (¢ Niagara Falls 
N. ¥ 

Case-Hardening 

American Gas Furnace (« New 
York 

Rogers & Hubbard Co., Middletown, 
Con! 


Williams & Co., J. H., Brooklyn, N 
\ 

Castings, Brass and Bronze 

Clum & Atkinson, Rochester, N. Y 

Lumen Bearing Co., Buffalo, N. Y 

Castings, Die Molded 


Berry & Parker, Erie, Pa 
Franklin Mfg. Co., H. H., Syracuse, 
N. ¥ 
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Castings, Iron 

Birdsboro steel Fdry. 
Birdsboro, Pa 

Drier Machine Co., 
Mass 

Farrel Fdry 
Conn 


Taylor & Fen 


& Mach. Co., 
Taunton, 
& Mach. Co., Anson a, 
n vo., Hartford, Ct 
Steel 

Birdsboro Steel Fdry 


Birdsboro, Mass 
Cammel, Laird & Co 


Castings, 
& Mach. Co., 
New York 
Cast Iron Brazing 

Industrial Oxygen Co., New York. 
Cast Steel 

Clark Cast Steel 


ton, Con! 
Obermayer 


Cement, 
Cer nt to 


& Co., S., Cincinnatl, 


Centering Machines 

Hendey Mach Co 
Conn 

McCabe, J. J New York 

Niles-Bement-Pond Co., 


rorrington, 


New York 


Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York 

Whiton Mach. Co., D. E., New Lon- 
don, Conn 

Centers, Planer 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

New Haven Mfg. Co., New] Haven, 
Conn 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 


Worcester, Mass. 

Chains, Driving 

Boston Gear Works, Norfolk Downs, 
Mass. 

Diamond Chain & Mfg. Co., Indian- 
apolis, Ind 

Link-Belt Co., Philadelphia, Pa 

Morse Chain Co., Ithaca, N 

Whitney Mfg. Co., Hartford, Conn. 


Chisels, Cold 


Whitman & BarnesgMfg. Co., Chi- 
cago, Ill 
Chucking Machines 
American ToolJWks Co., Cin., O. 
Bardons & Oliver, Cleveland, O 
Provi- 


dence i 
Cleveland 


Brown & Sharpe Mfg. Co., 
I 


Automatic Machine Co. 


Cleveland, O 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R is 


Cincinnati, O 
McCabe, J. J., New York 
teed Co., F. E., Worcester, Mass 
Warner & Swasey Co., Cleveland, 
Ohio 
W hitcomb-Blaisdell 


Co., 


Machine 
Worcester, Mass 


Chucks, Drill 
Almond Mfg. Co., T. 
N. ¥ 


Tool 


R., Brooklyn, 


Brown & Co., R. H. 
Conn 

Cleveland Twist Drill Co., Cleveland, 
() 


New Haven, 


Cushman Chuck Co., Hartford, 
Conn 
Gronkvist Drill Chuck Co., Jersey 


City, N.. 

Horton & Son Co., E., 
Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn 

Lancaster Knife and Machine Wks. 
Lancaster, N 


Windsor 


Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Pratt Chuck Co., Frankfort, N. Y 

Skinner Chuck Co New Britain, 
Cont 

Standard Tool Co., Cleveland, GO 

Trump Bros. Mach. Co.. Wilming- 
ton, Del 

Whitman & Barnes Mfg. Co., Chi- 
cago Ill 

Whitney Mfg. Co., Hartford, Conn 

Whiton Ma ar Db. | New Lon- 
ion. Co 

Wile & Russell Mfg. Co.. Gr 
field, Ma 


Chucks, Lathe 


Ci nna Chu Co Cincinnati. O 

Cushman Chuck Co., Hartford, Conn 

(al it Ma {¢ Madisor Wi 

Hoggson & Pett Mi ( New 
Ha Con 

Hort & §S ‘ | Windsor 
| ( 

Niles-I Pond New Yor 

P ( (Co., Fr N.Y 


Chucks, 


Skinner Chuck Co., 


Conn 
Union Mtg. Co., New 
Whiton Mach. Co., D 
dor Conn 
Chucks, Planer 


Harrington & Son Co 


Tudor Mfg. Co., 


Clocks, 


Clatches, Friction 


Bliss Co., E 
Caldwell, Son & Co., 


Til. 
Eastern Machinery Co., 


ford, Conn. 
Link-Belt Co., 
New Haven Mfg. Co 
Conn 


Akron, Ohio 


Compound, Core 


Obermayer Co., S., 


Dixon Crucible Co., 
City, N. J 


Air 
Blaisdell Machinery ‘ 
Ie 


Compressors, 


Mass 
Bury Compressor Co 


York. 
Independent 

Chicago, Ill 
Ingersoll-Rand Co., 


Pneumat 


Montour Falls 
Spacke Machine Co., F 
apolis, Ind 


Compressors, Gas 


Ingersoll-Rand Co., Ne 


Cones, Friction 
Evans Friction ¢ 
Centre, Mass 


Standard Connecting 


Beaver Falls, Pa 
Tindel-Morris ¢ I 
Contract Work 
Blanchard Mach. Co 

Mas 
Cell Drier Ma ( I 
Farr kad & Ma 

Conr 
Manville Bro ( 





‘a 
Blanchard Machine Co., 


Erie, Pa 
Clayton Air Compressor Works, New 


Lathe—Continued. 
New 


Britain, 


Britain, Conn. 
EN 


New Lon- 


Edwin, Phila- 


Watchman’s 


delphia, Pa 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Vo., New York 

Skinner Cl! k Co., New sritain 
Cont 

Chucks, Split 

Hardinge Bros., Chicago, Ll 

Rivett Lathe Mfg. Co., Boston, Mass. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J 

Circuit Breakers 

Crocker-W heeler Co Ampere, N. J. 

General Electric Co., New York 


Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa 

Clamps 

Hammacher, Schlemmer & Co., New 
York } : 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Starrett Co., L. S., Athol, Mass. 


Taunton, Mass. 
Williams & Co., J. H., 
a. © 


Brooklyn, 


Hardinge Bros., Chicago, Iil. 


W., Brooklyn, N. Y. 
W. H., Chicago, 


New Haven, 


e 


O., 


( 


ic 


Wu 


w Y 


Conn 

Evans Friction Cone Co., Newton 
Centre, Mass 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Johnson Mach. Co., Carlyle, Hart- 


Philadelphia, Pa. 


w Haven, 


Niles-Bement-Pond Co., New York. 
Williams Foundry & Machine Co., 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa 


Cincinnati, O. 
Compound, Pipe Joint 


Joseph, Jersey 


Bradford, 


ambridge, 


Tool Co., 


New York 
Shepard Electric Crane & Hoist Co., 
ny. © 


Indian- 


Blaisdell Machinery Co., Bradford, 
P: 


OTK 


Newton 


Connecting Rods and Straps 


Rod Co 
Pa 
Cambridge 
yn, Mass 
( Ansonia 
Waterbur 





Controllers and Starters, 


Electric Motor 
Crocker-Wheeler Co., Ampere, N. d. 
General Electric Co., New York 
Westinghouse Electric & Mfg 

Pittsburg, Pa. 


Co., 


Conveyors, Automatic 


Lamson Consolidated Store 
Co., Boston, Mass. é 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


service 


Long & Alistatter Co., Hamilton, 
Ohio : 
Niles-Bement-Pond Co., New York 

Corundum 

See Grinding i 

Cotters 

Cleveland Twist Drill Co., Cleveland, 
Ohio 


Morse Twist Drill & Mach. Co., New 
Bedford, Mass 
Standard Tool Co., 
Whitman & Barnes 

cago, lil 


Cleveland, O. 
Mfg. Co., Chi- 


Counterbores 

Cleveland Twist Drill Co., Cleveland, 
Ohio. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Counters, Revolution 


Root Co., C. J., Bristol, Conn. 
Schuchardt & Schutte, New York. 
Veeder Mfg. Co., Hartford, Conn. 


Countershafts 


Almond Mfg. Co., T. R., Brooklyn, 


Builders Iron Foundry, Providence, 


; ' 
Coates Clipper Mfg. Co., Worcester, 
Evans Friction Cone Newton 
Centre, Mass. 
LeBlond Mach. Tool Co., R. K., Cin- 
cinnati, O 
McCabe, J. J.. New York. 
magnets Wrench Co., Central Falls, 
t 


Co., 


Norton Grinding Co., Worcester, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, Ohio 

Smith Countershaft Co., Boston, 
Mass 

Countershafts, Friction 


Evans Friction Cone Co, Newton 
Centre, Mass 
Wilmarth & Morman Co., 


Rapids, Mich 


Grand 


Countershafts, Speed 
Changing 
Evans Friction Cone Co., Newton 


Centre, Mass 
Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 


Wheels 


Franklin Mfg. Co., H. H., Syracuse, 
N. ¥ 


Couplers, Hose 


Independent Pneu. Tool Chi- 
cago, Il 


Ingersoll-Rand Co., 


Co., 

New York. 

Couplings 

Almond Mfg. Co., T. R., Brooklyn, 
—® 

H. W., 


a 


Caldwell & Son Co : Chicago, 


Davis Machine Co., Roches- 
ter, N : 


Y 
Link-Belt Co., Philadelphia, Pa 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa 

Niles-Bement-Pond Co., New York. 

Sellers & Co., In Wim., Philadel- 


phia, Pa 


Standard Gauge Steel Co., Beaver 
Falls, Pa 

Williams Fdry. & Mach. Co., Akron, 
Ohio 

(Cranes 

Brown Hoisting Mac! ‘‘o Cleve 
and, O 

Case Mfg. Co., Columbu () 

Cleveland Crane & Car Co., Wick 
liffe, O 

Crescet! Forg Co Oakmont 
Pa 

Franklin Por Crane and Hoi 
( Franklin, Pa 

Manning, Maxwell & Moore, In 
New Yor 

Ma Br I adelphia, Pa 





Cranes—Continued. 

Moore Co., Franklin, Winsted, Ct 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De- 
troit, Mich. 


Obermayer Co., S., Cincinnati, Q 


Pawling & Harnischfeger, Milwau- 
kee, Wis. 
Sellers & Co., Inc., Wm., Philadel- 


phia, Pa 
Shepard Electric Crane & Hoist Co., 
Montour Falls, ! a 
Vandyck Churchill Co., New York 
Yale & Towne Mfg. Co., New York 


Crank Pin Turning Ma- 
chines 

Niles-Bement-Pond Co., New York 

Underwood & Co., H. B., Philadel- 
phia, Pa 

Crank Shafts 

Standard Connecting Rod _ Co., 


Beaver Falls, Pa 


Tindel-Morris Co., Eddystone, Pa 


Cracibles 
Dixon Crucible Co., 
City, N. J 


Obermayer Co., S., Cincinnati, O 


Joseph, Jersey 


Crushers 

Farrel Fdry. & Mach. Co., Ansonia, 
Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Cupolas and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O 

Paxson Co., J. W , Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., 
dence, I 

Cleveland 
O 


Machine 
Provi- 
a 

Twist Drill Co., Cleveland, 


Hardinge Bros., Chicago, III. 
Harrison & Knight Mfg. Co., New- 


ark, N. J. 
Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 
Morse Twist Drill & Mach. Co., New 
Bedford, Mass 
Pratt & Whitney Hartford, 
Conn. 

Rogers Works, Jno. M.; Gloucester 
City, N. J. 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, Mass 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct 


Cutting-off Machines 
- ‘ee Bros. Tool Co., Chicago 
ll 


Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill 

Brown & Sharpe Mfg. 
dence, R. I. 

Davis Machine Co, W. P., Roches- 
ter, N. Y 


Co., 


Co., Provi- 


Hurlburt-Rogers Mach. Co., South 
Sudburv, Mass. 

McCabe, J. J., New York 

Newton Mach. Tool Wks., Inc., 
Philadelphia, Pa 

Pratt & Whitney Co., Hartford, 
Conn 

Prentiss Tool & Supply Co., New 
York. 

Schmitz, August, Dusseldorf, Ger- 


many. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chicago, 
Il! 

Billings & Spencer Co., Hartford 
Conn 

Cleveland Twist Drill Co., Cleveland 
) 

Fitchburg Machine Works, Fitch- 
burg, Mass 

Krieger Tool & Mfg. Co., Chicago 

a & foo! Holder Co., Shelton 
Conn 

Pratt & Whitney Co Hartford 
Conn 

Diamond Tools 

American Emery Wheel Co., Provi- 
lence ee 

Dickinso Phos. L New York 

Safet } Wheel Co Spring- 

1} @) 
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New ‘‘Whitney’’ Chain Belt 


For Cooling Fans, Oiling Devices, 
Motorcycles, Etc. 













If you are not taking advan- 
tage of the Woodruff Patent 
System of Keying it will pay 
you to investigate. 


Better results and a great 
Saving in cost. 






PATENTS 
PEND/NCG 







We carry 95 regular sizes of 
Keys and Cutters in stock 
for immediate delivery. 


‘‘Whitney’’ Patent 
Cotter Detachable 
Roller Chains 


Miade a fine record in 
the Briarcliff Road 
Race. 


THE WHITNEY MFG. COMPANY New York 4 
Hartiord, Conn 
Gentlemen Che uniform strength of an automolile driving chain ts 


i speed contest 


Phe ‘‘Whitneyv’’ Chains which formed a p thi St 
Briarcliff Stock Car Road Race. showed their superionty by coming through this exce { 
without the slightest evidence ot tl fic strain \ t 1 undergon () St 
in exceptional showing in thi ll 
chain trouble 

Our experience in previous contests h taught u 

We theret iT 4 { ke l 11+ mport iit I CX) Tes I ‘ ‘ I cl Tl \\ 14 \¢ ‘ t I \v 
Whi : , 

! NX 





THE WHITNEY MFG. COMPANY, Hartford, Conn. 
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Dies, Sheet Metal Drilling Machines, Port-/ Drills, Electric Electrically Driven Tools 
able and Machinery—Continued. 


American Tube & Stamping Co., 
> Bridgeport, Conn. 
Bliss Co., E. W., Brooklyn, N. Y 
Consolidated Press and Tool Co., 
Hastings, Mich 
Pugpequte Mach. Co., Bridgeton, 
Globe Machine & 
Cleveland, O. 
Manville Bros. Co., 
Conn. 


Stamping Co., 


Waterbury, 


Dies, Sub-Press 


Sloan & Chace Mfg.Co., Newark, N.J. 
Waltham Machine Works, Waltham, 
Mass 


Dies, Threading, Opening 


Allen Co., Chas. G., Barre, Mass 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 


Geometric Tool Co., New Haven, 


Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt 

Pratt & Whitney Co., Hartford, 
Conn 


Drawing Boards and Tables 


Alteneder & Son, heo., Philadel- 
phia, Pa 
Kolesch & Co., New York 


Drawing Materials 


Alteneder & Son, Theo., Philadel- 
phia, Pa 

Kolesch & Co., New York 

Technical Supply Co., Scranton. Pa. 


Drafting Machines 


Universal! Drafting Mach. Co., Cleve- 
land, O 

Drilling Machines, Bench 

American Watch Tool Co., Waltham, 


Mass. 

Barnes Co., 
Ii) 

Boynton «& 
Mass. 

Ingersoll-Rand Co., 

Pratt & Whitney Co., 
Conn 

Prentice Bros. Co., 

Rockford Drilling Mach. Co., 
ford, Ill 

Slate Machine Co., 


W. F. & John, Rockford, 
Plummer, Worcester, 


New York 
Hartford, 


Worcester, Mass. 
Rock- 


Dwight, Hartford, 


Cenn 

Sloan & Chace Mfg. Co., Ltd., New- 
ark, N. J 

U.S. Electrical Tool Co., Cincinnati, 
oO 


Drilling Machines, Boiler 


American Tool Works Co., Cin., O. 

Bickford Drill & Tool Co., Cincinnati. 
>) 

Boynton & Plummer, Worcester, 
Mass 

Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co., New York 

McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass, 


Drilling Machines, Multiple 
Spindle 

Allen Co., Chas. G., Barre, Mass 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O 

Barnes Co., W. F. & John, Rockford, 
Ill 

Baush Mach. Springfield, 
Mass 

Bickford Drill &jTool.Co., Cincinnati, 
O. 

Flather Planer Co, 
N.H 


Tool ¢ = 


Mark, Nashua, 

Foote-Burt Co., The, Cleveland, 
Ohio 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, Ill. 

Harrington Son & Co., Edwin, Phila- 
delphia, Pa 

Henry & Wright Mfg. Co., 
Conn. 

Hill, Clarke & Co., I[nc., 
Mass 

Marshall & Huschart Machry. Co., 
Chicago, Ill 

McCabe, J. J.. New Yorn 

Newton Mach. Tool Works, Inc., 
Philadelphia, Pa 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

Prentiss Tool & Supply Co., New 


Hartford, 


Boston, 


York. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Taylor & Fenn Co., Hartford, Conn. 





Cincinnati Elec. Tool Co., Cin., O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worcester, 
Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Hisey-Wolf Mach. Co., Cin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8S. Electrical Tool Co., Cincinnati, 
Q. 


Drilling Machines, Raaial 


American Tool Works Co., Cin., O. 
Baush Mach. Tool Co., Springfield, 


Mass. 

Bickford Drill & Tool Co., Cincin- 
nati, O. 

Dreses Mach. Tool Co., Cin., O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Marshal! & Huschart Machry. Co., 
Chicago, Ill. 

McUabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Vandyck Churchill Co., New York. 

Wormer Mchy. Co., C. C., Detroit, 
Mich. 


Drilling Machines, Turret 


Fay Machine Tool Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


Allen Co., Chas. G., Barre, Mass. 

American Tool Works Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rockford, 
Ill 


Beaman & Smith Co., Prov., R. I. 


Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cincin- 
nati, O. 

Clark, Jr., Elec. Co., Inc., Jas., 


Louisville, Ky. 

Davis Machine Co., W. P., Roches- 
ter, N. Y. 

Fosdick Mach. Co., Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hartford, 
Conn. 

Hill, Clarke & Co., Inc., 
Mass. 

Hoefer Mfg. Co., Freeport, Ll. 

Kern Mach. Tool Co., Cincinnati, 


oO. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Mechanics Machine Co., Rockford, 


Boston, 


Ill. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, Mass. 

Prentiss Tool & Supply Co., New 
fork. 

Rockford Drilling Mach. Co., Rock- 
ford, Ill. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Siate Machine Co., Dwight, Hart- 
ford, Conn. 

“> Chace Mfg. Co., Newark, 
N. J. 

Taylor & Fenn Co., Hartford, Conn. 

Vandyck Churchill Co., New York. 

Whitney Mfg. Co., Hartford, Conn. 

Wile Russell Mfg. Co., Green- 
field, Mass. 

Wormer Mchry. Co., C. C., Detroit, 
Mich. 


Drills, Center 
Cigptané Twist Drill Co., Cleveland, 


Morse Twist Drill & Machine Co.; 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., R. I. 

Standard Tool Co., Cleveland, O. 





Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

Independent Pneumatic Tool Co., 
Chicago, t 

Van Dorn Elec. Mfg. Co., Cleveland, 
Ohio. 


Drills, Flat 
Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Drills, Hand 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Coates Clipper Mfg. Co., Worcester, 


Mass. 
Hisey-Wolf Mach. Co., Cin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
ag Electrical Tool Co., Cincinnati, 


Drills, Pneumatic 


Clayton Air Compressor Works, New 
York, 

Independent 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 


Pneumatic Tool Co., 


Drills, Rail 


Foote-Burt Co., Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 

Standard Tool Co., Cleveland, O. 


Drills, Ratchet 
Armstrong Bros. Tool Co., Chicago, 


ll. 
Cleveland Twist Drill Co., Cleveland, 


oO. 
Hisey-Wolf Mach. Co., Cin., O. 
Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City, N. J 
Standard Tool Co., 

Drills, Rock 

Ingersoll-Rand Co., New York 

Northern Electrical Mfg. Co., 
son, Wis 


Drill Speeder 
Graham Mfg. Co., Providence, R. I. 


Cleveland, O. 


Madi- 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 


Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

— Elec. Mfg. Co., Madison, 

is 

Roth Bros. & Co., Chicago, IIl. 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Triumph Electric Co., Cincin., O. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 


Clark, Jr., Elec. Co., 
Louisville, Ky. 
Crocker-Wheeler Co., Ampere, N. J. 
General Electric Co., New York. 
Jantz & Leist Elec. Co., Cincinnati, 


Inc., James, 


oO. 

Northern Elec. Mfg. Co., Madison, 

is. 

Roth Bros. & Co., Chicago, II. 

Triumph Electric Co., Cincinnati, O. 

Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio. 

Wagner Elec. Mfg. Co., St. 
Mo. 

Western Electric Co., Chicago, III. 


Louis, 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Electrically Driven Tools 


and Machinery 


American Tool Works Co., Cin., O. 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Crescent Forgings Co.. Oakmont, Pa. 

Hisey-Wolf Mach. Co., Cincin., O. 

Roth Bros. & Co., Chicago, III. 

U. & Electrical Tool Co., Cincinnati, 





Van Dorn Elec. & Mfg. Co., Cleve- 
land, Ohio. 
Western Electric Co., Chicago, Il. 


Elevators 


Albro-Clem Elevator Co., Philadel- 
phia, Pa. 

Harrington, Son & Co., Edwin, Phila- 
delphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 

See Grinding Wheels, 

Emery Wheel Dressers 

American Emery Wheel Co., Provi- 
dence, R, I. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 

Diamond Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, Mass. 

Wrigley Co., Thos., Chicago, Ill. 


cnclosures, Tool-room 

Hart & Cooley Co., New Britain 
Conn. 

Engineering Appliances 

Crosby Steam Gage & Valve Co 


Boston, Mass. = : 
Lunkenheimer Co., Cincinnati, O. 


Engineers, Mechanical and 
Electrical 

Crocker-Wheeler Co., Ampere, N. J 

Merritt, Jos., Hartford, Conn. 

Engines, Gas and Gasolere 


Automatic Mach. Co., Bridgeport 
Conn. 


Blaisdell Machinery Co., Bradford 


Grant Mfg. & Mach. Co., Bridgeport 


Conn. 
Engines, Motor 
rane Mfg. Co., H. H., Syracuse 
Ridgway Dynamo & Engine Co 

Ridgway, Pa. 
Engines, Steam 
Sturtevant Co., B. F., 


Mass. 


Hyde Park 


Engraving Machinery 

Gorton Mach. Co., Geo., Racine, Wis 
tixhaust Heads 

Sturtevant Co., B. F., 
Mass. 

cxhibition, Machinery 

Philadelphia Bourse, Phila., Pa 


Hyde Park 


Expanders, Tube 


Nicholson & Co., W. H., 
Barre, Pa. 


Wilkes 


Export 
C. I. F. Co., New York. 

Eyelet Machinery 

Manville Bros. Co., Waterbury, Cont 


Factory Equipment 


Lyon Metallic Mfg. Co., 
Mfg. Equipment & Eng. Co., 
Mass. 


Aurora, | 
Bosto! 


Fans, Electric 


Crocker-Wheeler Co., Ampere, N 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madisé 

is. 

Sturtevant Co., B. F., 
Mass. 

Western Electric Co., Chicago, Ill 

Westinghouse Electric & Mfg. 
Pittsburg, Pa. 


Hyde Par: 


Fans, Exhaust 


Crocker-Wheeler Co., Ampere, N 

General Electric Co., Phila., Pa. 

Sturtevant Co., B. F., Hyde Par 
Mass. 


Files and Rasps 


Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa 
Hammacher, Schlemmer & Co., Ne# 
York. 
Nash Co., Geo., New York. 
Nicholson File Co., Prov., R. I. 
Reichhelm & Co., E. P., New York 
Simonds File Co., Fitchburg, Mase. 
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ACCURATE MACHINE TOOLS. 
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DAVIS 16-INGH ENGINE LATHE 
With Quick Ghange Feed. 


The above cut represents our latest model of 16" Engine Lathe which is the same 
general design as our 14 and 18-inch lathes, except that we use a five step cone on 
both the 16 and 18-inch lathes, they are of more massive design, and intended for the 
heaviest class of work that is to be done on this size of lathe. 


Our 16-inch lathe as illustrated, is designed for general machine work and tool room use, 
it is an accurate well made tool, and its special feature is the Quick Change Feed, in making 
the change for a given thread to be cut, but one gear has to be changed, and this change can 
be made in from 15 to 30 seconds. 

The lathe is provided with an Automatic Stop for the Feed Rod, and the Feed Rod is 
driven by the same train of gears that are used on the screw, and by merely moving the lever 
on the front of the head, an instantaneous change feed is secured, so that the cross feed or the 
feed of the carriage can be changed at the will of the operator which is a very desirable feature. 
When the lathe is being used for turning, the screw is thrown out by merely sliding the 
pinion as shown on the end of the screw. 

Orders can be sent to us direct or through leading machinery dealers in all large cities 
of the world. 


For further particulars, address, 


THE W. P. DAVIS MACHINE CO, 


ROCHESTER, N. Y., U.S. A. 
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Filing Machines | Gages, Stundard—Continued. Gears, Molded —Continued. Grinders, Cylindrical 
Henry & Wright Mfg. Co., Hartford, | worse Twist Drill & Mach. Co.,| Horsburgh & Scott Co., Cleveland,| Bath Grinder Co., Inc., Fitchburg, 
Conn. New Bedford, Mass. ee , | Mass. . ; 
Pratt & Whitney Co., Hartford,| Philadelphia Gear Works, Phitadel- | Brown & Sharpe Mfg. Co., Provi- 
ns anced — Taglor:Wilson Mf McKees | Heald Mach. Co., W M 
. ks 3 aylor-Wilson Mfg. Co., McKees| Heald Mach. Co., Worcester, Mass 
Clark Cast Steel Cement Co., Shelton, — 2 ee ee | Landis Toool Co., Waynesboro, Pa. 
pao Sibley & Co., Philadelphia, | Sloc omb Co., J. T., Prov., R. 1. Van Dorn & Dutton Co., Cleveland, | Morse Twist Driil & Mach. Co., New 
Pa " . " | Starrett Co., L. S., Athol, Mass. O. Bedford, Mass. __ 
Wyke & Co., J., East Boston, Mass. | ,. Norton Grinding Co., Worcester, 
Fittings, Iron Gears, Rawhide * Mass. 
National Tube Co., Pittsburg, Pa. Gages, Steam Boston Gear Works, Norfolk Downs,| Grinders, Dise 
Shafts Bath Grinder Co., Inc., Fitchburg, 


Fiexible 
Chicago Flexible Shaft Co., Chicago, 
Ill. 


Coates Clipper Mfg. Co., 
Mass 


Gem Mig. Co., Pittsburg, Pa. 


Ferges 

Boynton & Plummer, 
Mass. 

Bradley & Son, C. C., Syracuse, N. Y. 

Miner & Peck Mfg. Co., New Haven, 


Worcester, 


Conn. 
National Machinery Co., Tiffin, O. 
Prentiss Tool & Supply Co., New 
York. 
Sturtevant Co., B. F., Hyde Park, 
* Mass. 


Forgings, Drop 


Billings & Spencer Co., Hartford, 
Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. 


Oakmont, Pa. 
Shelton, Conn. 
H., Brooklyn, 


Crescent Forgings Co., 
O. K. Tool Holder Co., 
Williams & Co., 

me. Ss 


Forgings, Steel 

Cammel, Laird & Co., New York. 
Crescent Forgings Co., Oakmont, Pa 
Tindel-Morris Co., Eddystone, Pa. 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 

Goldschmidt Thermit Co., New York. 

Obermayer Co., 8. Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 

Stestevant Co., B. F., Hyde Park, 
Mass. 


Frictions, Paper and Iren 


Rockwood Mfg. Co., Indianapolis, 
Ind 
Furnaces, Annealing and 
Tempering 
American Gas Furnace Co., New 
York 
Chicago, 


Caicago Flexible Shaft Co., 

ll. 

Nash Co., Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., Provi- 
dence, R. I 

Fernaces, Enameling 


American Gas Furnace Co., 
York. 


New 


Furnaces, Gas 


American Gas Furnace Co., 
York. 
Otseago Flexible Shaft Co., Chicago; 


New 


Westmacott Gas Furnace Co., Provi- 
dence, R. I. 


Furnaces, Melting 

American Gas Furnace Co, New 
York. 

Nash Company, Geo., New York. 


Obermayer Co., 8 Cincinnati, oO. 
Westmacott Gas Furnace Co., Provi- 
dence, R. I 


Furnaces, Oll 


Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
Hart & New Britain, 

P Conn. 

Lyon Metallic Mfg Co., 
anufacturing Equip. 
ing Co., Boston, Mass 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. .Co., New Britain, 
Conn. 


Cooley Co., 


Aurora, II. 
& Engineer- 


Gages, Recording 
Bristol Co., Waterbury, 


Gages, Standard 

Ames & Co., B. C., Waltham, 

Brown & Sharpe Mfg. Co., 
dence, R 

Creveland Twist Drill Co., 


Conn 


Maas. 
Provi- 


Cleveland, 


Gronkvist Drill Chuck Co., Jersey 
City, N. 

Henry & W right Mfg. Co., Hartford, 
onn, 


Worcester, 


Boston, Mass. 


Mass. 


Bickford 
nati, O. 
Bilgram, Hugo, 
Brown & Sharpe 
dence, R 
Cincinnat 
Ohio. 
Clough, R. M., 
Fellows 


field, 
Gleason W orks, 


delphia, Pa. 
McCabe, J. J., 


Pratt 
Conn 


‘ 


N. J. 
Spacke Mach. 
apolis, Ind. 


Walcott 


Jackson, Mich. 


London, Conn. 


Gears, Cut 


Mass. 


dence, 


cago, I 


delphia, Pa. 


Conn. 


fleld 


Hardinge Bros., 
delphia, Pa. 


‘and, Ohio. 


ae Be 
Nuttall Co., R. D 
Philadelphia Gear 
phia, 


Jackson, Mich. 


Gears, Molded 


Farrel Fdry. 


. 


Conn. 
Franklin Mfg. Co., 
N.Y 





Shaper 


ae ar Shaper ( 
Gould & Eberhardt, 
Harrington, Son & Co., 
New York. 
Newton Machine Tool Works, 
Philadelphia, Pa. 


Niles-Bement-Pond Co., 
& Whitney 


ork. 
Slate Machine Co., 


Conn. 
ee & Chace Mfg. 


Co., 


Harrington, Son & Co., 


Lea Equipment Co., 
New Process Rawhide Co., 


Caldwell & Son Co., 


& Mach. 


Bristol Co., Waterbury, Conn. 
Crosby Steam Gage & Valve Co., 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
American Watch Tool Co., Waltham, 


Becker-Brainard Milling 
Co., Hyde Park, Mass 
Drill & Tool ( 


Philadelphia, Pa. 


Mfg. 


Co., 


Tolland, Conn. 
Eberhardt Bros. Mach. Co., 
J. 


Rochester, N. Y 
ark, 
Edwin, Phila- 


New 


Co., 


Prentiss Tool & Supply 
Dwight, Hartford, 


F. 


Van Dorn & Dutton Co., 
Oo 
& Wood Mach. 
Waltham Machine Works, 
ass. 
Whiton Machine Co., 


D 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, 


Brown & as Mfg. Co., 
Caldwell & Son Co., H. W. 
Chicago Raw Hide Mfg. Co., 


Davis Rodney, Philadelphia, Pa 
Earle Gear & Machine 


- + a Bros. Mach. Co., 
Farrel Fdry. & Mach 


Co., 


Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., 


Gleason Works, Rochester, Mass 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, 


Chicago, Ill 


Ed 


Horsburgh & Scott Co., T 


New 


. Pittsbi 
Works, 


Sawyer Gear Works, Cleveland, O 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind 

Taylor-Wiison Mfg Co., McKees 
Rocks, Pa 


Van Dorn & Dutton Co., 


Walcott & Wood Mach 


H. W 


HM. H.., 


0., 


‘o., 


Co., 


ie 


Norfolk, Downs, 


Co., 


Co., Ansonia, 


Machine 


Cincin- 


‘o., Provi- 


Cincinnati, 


Newark, 


Spring- 


N,J 


Inc., 


New York. 
Hartford, 


Co., New 
Newark, 
Indian- 
Cleveland, 
Tool Co., 
Waltham, 
E., New 


Wiz. 


Provi- 
, Chicago, 
Chi- 


Phila- 
Newark, 


Ansonia, 


Spring- 


Mass. 
win, Phila- 
he, Cleve- 


York. 
Syracuse, 


irg, Pa 
Philadel- 


Cleveland, 


Tool Co., 


, Chicago, 


Syracuse, 





chicago Raw Hide Mfg. Co., Chicago, 


Earle Gear & Mach. Co., Philadel- 
phia, Pa 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

Horsburgh & Scott Co., Cleveland, O. 

New Process Rawhide Co., Syracuse, 


Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

Sawyer Gear Works, Cleveland, O. 

Van Dorn & Dutton Co., Cleveland, 


Gears, Worm 
Albro-Clem Elevator Co., 
phia, Pa. 
Boston Gear Works, 
Ss. 


E be sharét Bros. 


& Mach. 


Philadel- 
Norfolk Downs, 
Mach. Co., Newark, 

Ansonia, 


Pittsburg, Pa 


Farrel Fadry. 
Conn 
Fawcus Mach. Co., 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Scott Co., Cleveland, O. 
Nuttall Co., R. D., Pittsburg, Pa. 


Co., 


a Gear Works, Philadel- 
phia, Pa. 
Taylor-Wilson Mfg. Co, McKees 


tocks, Pa 


Van Dorn & Dutton Co., Cleveland, 
0 


Generating Sets 


Burke Electric Co., Erie, 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co., New York. 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Roth Bros. & Co., Chicago, Il 

Sturtevant Co., B. P., Hyde Park, 
Mass 

Triumph Elec. Co 


Pa. 


, Cincinnati, O. 


Generators, Gas 


American Gas Furnace Co., 
York. 


New 


Graphite 


Dixon Crucible Co., Jos., Jersey City, 
N. J 


Obermayer Co., S., Cincinnati, O. 


Grinders, Center 

Cincinnati Electrical Tool Co., 
cinnati, O 

— Clipper Mfg. Co., 


Mas 
Clark. "oe. Elec. 
Louisville, K 
Gem Mfg. Co., “foam Pa. 
Heald Mach. Co., Worcester, Mass. 
ws Mach. Co., Cincinnati, 


Cin- 
Worcester, 
Inc., 


Co., James, 


or: Machine Tool Co., Cincinnati, 








Nileo- Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cin., O 
Grinders, Cutter 
Bath Grinder Co., Inc., Fitchburg, | 
Mass. | 
Becker-Brainard Milling Mach. Co., | 
Hyde Park, Mass 
Brown «& Sharpe Mfg. Co., Provi- | 
dence, R. I. 
Cincinnati aes Machine Co., Cin- | 
cinnati, 
( ark, Jt., lee. Co., Inc., Jas., Louis- 


ville, Ky. 
‘rocker- Wheeler C 0., 
Garvin Machine Co., 
Gould & Eberhardt, Newark, N. J. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co., Cincin., O 
— Milling Mach. Co., Rock- | 
ford, , 
McCahe, J. J.. New York. 
Niles-Bement-Pond Co., New York. 
Norton Grinding Co., Worcester, 


Ampere, N. J. 
New York. 


Mass. 
oe * Whitney Co., Hartford; 


Pesste Tool & Supply Co., New| 
York. 

Rivett Lathe Mfg. Co., Boston, Mass, 

U. S. Electrical Tool Co., Cincinnati, 
oO 


Wilmarth 
Rapids, 


& Morman Grand 


Mich. 


Co., 








Mass. 
Besly & Co., Chas. H., Chicago, Ill. 
Diamond Machine Co., Providence, 


R. I. 
Gardner Machine (o., Beloit, Wis 
Heald Mach. Co., Worcester, Mass. 


Iroquois Mach. Co., Providence, R.I. 
Safety Emery Wheel Co., Spring- 
field, Mass. 


Taylor & Fenn Co., Hartford, Conn. 


Grinders, Drill 

Heald Mach. Co., Worcester, Mass. 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass. 

Niles-Bement-Pond Co., New York. 


Safety Emery Wheel Co., Spring- 
field, Ohio. 
Sellers & Co., Inc., Wm., Philadel- 


phia, Pa. 

Standard Tool Co., Cleveland, O. 

U.S. Electrical Tool Co., Cincinnati, 
Ohio 

Wilmarth & Mormon 
Rapids, Mich. 


Grinders, Internal 


Co., Grand 


Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, 


Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Rivett Lathe Mfg. Co., Boston, Mass. 

U. S. Electrical Tool Co., Cincinnati, 
oO. 


Grinders, Knife 


American Wood Working Mchy. Co., 
Rochester, N. Y. 

Safety Emery Wheel Co., Spring- 
field, O. 

Grinders, Portable 

Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
Ones Clipper Mfg. Co., 


Hisey-Wolf Mach. Co., Cincinnati, O. 
U.S: Electrical Co., Cincinnati, Ohio. 


Worcester, 


Grinders, Saw 


Tindel-Morris Co., Eddystone, Pa. 

Grinders, Tool 

Ye Bros. Tool Co., Chicago, 

Barnes Co., W. F. & John, Rock- 
ford, Ill. te 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Electrical Tool Co., Cin- 


cinnati, O. 


Cincinnati Milling Machine Co., Cin- 
cinnati, 
Clark, Jr., Elec. Co., Inc., James, 


Louisville, Ky. 
a Machine Co., 
t 


Gisholt Mach. Co., Madison, Wis 
Gould & Eberhardt, Newark, N. J. 
Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 
Harrington, Son’& Co., Edwin, Phila- 
delphia, Pa 
Heald Mach. Co., Worcester, 
Hisey-Wolf Mach Co., Cincin., O 
Iroquois Mach. Co Providence, K. | 
Landis Tool Co., W aynesboro, Pa 
McCabe, J. J., New York. 
Morse Twist Drill & Mac h. 
Bedford, Mass. 
Mummert, Wolf & Dixon Co., Hano- 
ver, Pa. 
Niles-Bement-Pond Co., 
Norton Grinding Co., 
Mass. 
Rivett Lathe Mfg. Co., 


Providence, 


Mass 


Co., New 


New York. 
Worcester, 


Boston, Mass 


Rockford Drilling Mach. Co., Rock- 

ford, Ill. 
| Safety Emery Wheel Co., Spring- 

field, O 

Sellers & Co., Inc. Wm., Philadel- 
phia, Pa. 

Standard Tool Co., Cleveland, O.— 

U. S. Electrical Tool Ce., Cincin- 
nati, 

V andyck ‘Churhill Co., New York. 

Vitrified Wheel Co., Westfield, Mass 

Whitney Mfg. Co,, Hartford. Conn 
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DIMENSIONS OF OUR No. 3 LANDIS | 
UNIVERSAL GRINDING | 


Hi} 


MACHINE 


This machine has swing of 12" 
diameter, 1s 42" between centersand jj 
is a tool adapted for use in many ff 
dificult grinding and sharpening f 
operations in the tool room as well 
as being an excellent machine for 





manufacturing purposes H 
The headstock 1s composed ol i 


base and swivel This swivel is 







raduated to go degrees and 


carnes the headstock spindle 
hich is 248" diameter. On 
front end of this spindl 
be screwed the regula 
ice plate or chuck and work 


vhen held by this face plate 





r chuck can be face ground 
ingle 
( } ci) 
/ 1NDIS 
LANDIS TOOL COMPANY, arenes, Pa., U. 5. A. 
AG “aap Marshal!) & Huschart Macbinery Co., 64 So. Canal St.. Chicago, I St. Louis, Mo., Indiana 8 d ter 
New York . W. Barton. Griffiths &€ Co, Londo Souecberdt 2% itte, # ya, Stockho!l St. Pet rst uw agar Prey ne Altred i 
Schutte, ¢ win wne, Brussels Lie ge, Milan, Paris and Bilbas A. R. Williams Machinery Co., Toronte Williams & Wilson ™ treal, Car 





























Bench Miller 


For Fast, Accurate 
Tool Room Work 





Travels: Vertical 7", Longitudinal 


10", Transverse 43", Weight 308 


pounds. 

Collets, arbors, etc.,are interchange 

able with those of our No. 5) Bench 
Lathe. There is no better too] made 





lica mak Rench ] the 


Write for Descriptive Matter 











Sloan @ Chace Mfg. Company, Ltd. 


Precision Machinery and Special Tools. NEWARH,N. J., U.S.A. 
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Grinders, Tool—Continueca 
Wilmarth & Morman Co., Grand 

Rapids, Mich. 
Grinding or Polishing Ma- 
ehinery 


ere Material Co., Philadelphia, 


American-Emery Wheel Co., Provi- 
dence, R 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Inc., Fitchburg, 


ane Grinder Co, 


ass. 
Besly & Co., Chas. H., Chicago, Ill. 
Blount Co., J. G.. Everett, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Builders Iron Foundry, Providence, 


Chicago Machine Tool Co., Chicago, 


Cincinnati Electrical Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., 
ville, Ky. 

C — Clipper Mfg. 


Inc., Jas., Louis- 


Co., Worcester, 
Crocker-Wheeler Co, 
tpmend Machine Co., 


Gardner Mach. Co., Beloit, Mich. 

Harrington, Son Co., Edwin, 
Arp ay Pa. 

Heald Mach. Co., Worcester, 

= ee & Inc., 


Hisey" Ww olf Mach. 


Ampere, N. J. 
Providence, 


Mass. 


Co., Boston, 


Cincinnati, 
R.I 


Pa. 
Co., 


Co., 


mi. quois Mach. Co., Providence 
Landis Tool Co., Waynesboro, 
Marshall & Huschart Machry 
Chicago, Ill. 
McCabe, J. J.. New York. 
Newton Mach. Tool Works, 
Philadelphia, Pa. 
New York, 
Co., Madi- 


Inc., 


Niles-Bement-Pond Co., 

Northern Electrical Mfg 
son, Wis. 

Norton Grinding Co., Worcester, 
Mass. 

Pittsburg Emery Wheel Co., Pitts- 
burg, Pa. 

Prentiss Tool & Supply Co., 
fork. 

Roth Bros. & Co., 

Safety Emery Wheel 
field, O. 

9 Electrical Tool Co., Cincinnati, 


Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, Mass. 


Grinding Wheels 


a ~ aes Material Co., Philadelphia, 

a. 

Adams Co., Dubuque, Iowa. 

American Emery Wheel Co., 
dence, R. I 

Carborundum 
> 2 


New 


Chicago, Ill 
Co., Spring- 


Provi- 
Co., Niagara Falls, 


— Clipper Mfg. Co., Worcester, 


Diamond Machine Co., Provideuce, 
Dickinson, Thos. L., New York. 
Niles-Bement-Pond Co., New York. 


Norton Co., Worcester, Mass. 


Pittsburg Emery Wheel Co., Pitte- 
burg, Pa 

Safety Emery Wheel Co., Spring- 
field, O. 


Vitrified Wheel C o0., Westfield, Mass. 
Whitney Mfg. Co., Hartford, Conn 


Grindstones and Frames 


Cleveland Stone Co., Cleveland, O. 
Niles-Bement-Pond C o., New York. 
Norton Co., Worcester, Mass. 


Gun Barrel Machinery 


atpmeat Machine Co., Providence, 

t ; 

Pratt & Whitney Co., Hartford, 
Conn 

Reed Co., F. E., Worcester, Mass. 

Hammers, Drop 

Bliss Co., E. W., Brooklyn, N. Y. 


Bradlev & Son, C. C., Syracuse, N. Y. 


Hammers, Power 
sm & Son, C. C., 


Niles- Pond Co., New York. 
eo Tool & Supply Co., New 
ork. 


Syracuse, 


Hammers, Steam 


aay & Son, C. C., Syracuse, 
Chambersburg Engineering Co., 
Chambersburg, Pa. 


Crescent Forgings Co., Oakmont, Pa. 
Marshal) & Huschart Machinery Co., 

Chicago, Ill. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Vandyck C hurchill Co., New York. 

Heading Machinery, Cold 

Manville Mach. Co. E. J., Water- 
bury, Conn. 

Heaters, Feed Water 


Sturtevant Co, B. F., Hyde Park, 
Mass 

Heating and Ventilating 
Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating Machines 

American Gas Furnace Co, New 
York. 

a Flexible Shaft Co., Chicago, 


Hobbing Machines, Worm 


Gould & Eberhardt, Newark, N. J. 
Pratt & Whitney Co., Hartford, Ct. 
Schuchardt & Schutte, New York. 


Hoisting and Conveying 
Machinery 
Brown Hoisting Machinery Co., 


Cleveland, O. 
aoe & Son Co., H. W. 


Franklin Port, Crane and Hoist 
Co., Franklin, a. 

Cleveland Crane & Car Co., Wick- 
iffe, O. 

Link-Belt Co., Philadelphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Niles-Bement-Pond Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Yale & Towne Mfg. Co.. New York. 


, Chicago, 


Hoists, Electric 


C & C Eleciric Co., New York 

Case Mfg. Co., Columbus, O 

Cleveland Crane & Car Co., 
liffe, O. 

Crocker-Wheeler Co., Ampere, N. J. 

General Electric Co.. New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Shepard Electric Crane & Hoist Co., 
Montour Falls bd 


Wick- 


Yale & Towne Mfg Co., New York. 
Hoists, Hand 

Case Mfg. Co., Columbus, O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Moore Co., Franklin, Winsted, Ct 
Nicholls, Wm. S., New York. 
Yale & Towne Mfg. Co., New York 


Hoists, Pneumatie 


Independent 
Chicago, Ill 

Ingersoll-Rand Co., New York 

Northern Engineering Works, 
troit, Mich 


Pneumatic Toot Co., 


De- 





Chambersburg Engineering Co, 
Chambersburg, Pa 


Gould & Eberhardt, Newark, N. J 


| 

Iroquois Mach. Co Providence, R.I 
Miner & Peck Mfg. Co., New Haven. | 
Conn 
Niles-Bement-Pond Co., New York. | 
Prentiss Tool & Supply Co.. New| 
York 
Waterbury Farrel Fdry. & Mach. | 


Co., Waterbury, Conn 
Hammers, Pneumatic 
Bliss Co., FE. W., Brookly N 
Clayton Air Compressor “ ‘ork ks, New 
York 
Independent Pneumatic Tool Co., | 
Chicago, Ill 
Ingersoil-Rand Co., New York | 
Niles-Bement-Pond Co., New York 


Bellers & Co, 
phia, Pa. 


Inc., Wm., Philadel- 


Shepard E.ectric Crane & Hoist Co 
Montour Falls Y 
Hones 


Carborundum Co., Niagara Falls, 
ms Bs 


Indicators, Test 
om Mfg. & Mach. Co., Bridgeport, 
onn. 
Norton Grinding Co., 
Mass. 
Starrett Co., L. S., Athol, Mass. 
Iindastrial Engineers 


Woods & Co., Clinton E., Brooklyn, 


N. Y 
Injectors 
Desmond-Stephan Mfg. Co., Ur- 
bana, O. near ; 
Lunkenheimer Co., Cincinnati, O. 


Sellers & Co., Inc., Wm., Philadel- 


phia, Pa. 
Inspection and Tests 
Hunt Co., Robert W., Chicago, Ill. 
Iron Bar 
Milton Mfg. Co., Milton, Pa 
Jacks, Hydraulic 
Watson-Stillman Co., New,York. 


Planer 
Tool Co., 


Jacks, 

Armstrong Bros. Chicago, 
Ill. 

Lever and Screw 

New York. 


Jacks, 
Watson-Stillman Co., 


Kettles, Soda 


Brown & Sharpe Mfg. 
dence, R. 
Mfg. Equip. & 
Boston, Mass. 
Key Seaters 


Baker Bros., Toledo, O. 
Burr & Sons, John T., 


Co., Provi- 


Engineering Co., 


Brooklyn, 


ee A 
Davis Mac hine Co., 


W. P., Roches- 
ter, I 
Lapointe Mach. Tool Co., Hudson, 
Marshail & Huschart Machry. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Mitts & Merrill, Saginaw, Mich. 
Morton Manufacturing Co., Mus- 


kegon Heights, Mich. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
fork. 
“ey Drilling Mach. Co., Rock- 
forc 
Whintey Mfg. Co., Hartford, Conn. 


Keys, Machine 

Morse Twist Drill & Mach. Co., New 
Bedford, Mass 

Standard Gauge Steel Co., 
Falls, Pa 

Whitney Mfg. Co., Hartford, Conn. 


Knives, Machine 

Coes Wrench Co., Worcester, Mass. 

Lancaster Knife and Mach. Wks., 
Lancaster, N. 

Simonds File Co 


Beaver 


: # 
, Fitchburg, Mass. 


Lamps, Arc 

General Electric Co., New York 

Turner Brass Works, Sycamore, IIl. 

Western Electric Co., Chicago, III. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa 


Lathe Attachments 
American Tool Works Co., 
Bradford Machine Tool 
cinnati, O 
Fitchburg Machine 
burg, Mass. 
LeBlond Machine 
Cincinnati, Ohio 
Mossberg Wrench Co., 


oO. 
Cin- 


Cin., 
Co., 
Works, Fitch- 
ion 


Central Falls, 


Tool Co., 


New York. 
Hartford, 


N. Y 
Niles-Bement-P: ond Co., 
Pratt & Whitney Co., 
Conn 
Rivett Lathe Mfg. Co., 
Sebastian Lathe Co., Cincinnati, 


Boston, Mass. 
oO 








Hose, Air 
Independent Pneumatic Tool Co., 
Chicago, Ill | 
| 
Igniters, Gas Engine | 
Franklin Mfg. Co., H. H., Syra use, | 
N. Y 
Indicators, Speed 
Warner Instrument Co., Beloit, Wis. 
Indicators, Steam Engine 
Crosby Steam Gage & Valve Co., 
Poston, Mass 


Tindel Morris Co., 


Seneca Falls Mfg. Co., Seneca Falls, 
Sloan & Chace Mfg. Co, Newark, 
Lathe Dogs 

Armstrong Bros. Tool Co., Chicago, 
Besly & Co., Chas. H., Chicago, Ill 
Pratt & Whitney Co., Hartford, 


Conn 
Eddystone, Pa. 


Williams & Co., J. H., Brooklyn 
N. Y 


Lathes 


American Tool Works Co 
Automatic Mach. Co., 


Cin., O 
Bridgeport, 


Worcester, 





Lathes—Continued. 
Bagaes Co., W. F. & John, Rockford, 


Blount Co., J. G., Everett, Mass. 

Bradford Math. Tool Co., Cincin., O. 

Bridgeford om Tool Works, 
Rochester, N. Y. 

— Mach. ‘rool Co., Bridgeport, 


Champion Tool Works Co., Cin- 
cinnati, 

Cincinnati Lathe and Tool Co., Cin- 
cinnati, 


ss - Mchry. Co., W.R. St. Louis, 

Davis Machine Co., W. P., Roches- 
ter, N. Y. 

Dreses Mach. Tool Co., Cin., O. 

Fay Mach. Tool Co., Phila., "Pa. 

Fitchburg Machine Works, 
burg, Mass. 

Garvin Mach. Co., New York. 

Gisholt Mach. Co., Madison, Wis. 

Greaves, Klusman & Co., Cin., O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 


Fitch- 


Hendey Mach. Co., Torrington, Conn. 
= Clarke & Co Inc., Boston, 
LeBlond Mach. Tool Co. R. K., 


Cincinnati, O. 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, O. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Morris Foundry Co., Jno. B., Cin. 
cinnati, O. 

Motch & Merryweather Machinery 
o., Cleveland, O. 
New Haven Mfg. Co., 

Conn. 
Niles-Bement-Pond Co., New York 
Prentice Bros. Co., Worcester, Mass 
Prentiss Tool & Supply Co., New 


York. 
Reed Co., F. E., Worcester, Mass. 
Rockford Drilling Mach. Co., Rock- 
ford, Ill. 
Schumacher & Boye, Cincinnati, O. 
Sebastian Lathe Co., Cincinnati, 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls, 


N. 
Springfield Mach. Tool Co., Spring- 


field, O. 

Tindel-Morris Co., Eddystone, Pa. 

Toomey, Frank, Phila elphia, Pa. 

Vandyck Churchill Co., New York 

Von Wyck Mach. Tool Co., Cin- 
cinnati, O. 

Walcott & Wood Mach Tool Ce., 
Jackson, Mich. 

Whitcomb-Blaisdell Mach. Tool Co., 
Worcester, Mass. 

Wormer Mchry. Co., C. C., Detroit, 
Mich. 

Lathes, Automatic 

Screw-Threading 

Automatic Machine Co., Bridgeport, 
Conn. 

Fay Machine Tool Co., Phila., Pa. 

Pratt & Whitney Co., Hartford, 


) 


New Haven, 


nn. 
Prentiss Tool & Supply Co., New 


York. 
Lathes, Bench 
American Watch Tool Co., Waltham, 
Mass. 
Ames & Co., B. C., Waltham, Mass. 
Blount Co., J. G., Everett, Mass. 
Hardinge Bros., Chicago, Ill. 
Pratt & Whitney Co., Hartford, 


Conn, 
Prentiss Tool & Supply Co., New 
York. 
Sebastian Lathe Co., Cincinnati, O. 
Soaeee Falls Mfg. Co., Seneca Falls, 


Waltham, Mass. 
New- 


Stark Tool Co., 
Sloan & Chace Mfg. Co., Ltd., 
ark, N. 

Taylor & Fenn Co., Hartford, Conn. 
WwW altham Machine Works, Waltham, 
Waltham Watch Tool Co., 
field, Mass. 


Lathes, Boring 
American Wood Working Mchry 
‘o., Rochester, N. Y 


Spring- 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York 

Lathes, Brass 

Bardons & Oliver, Cleveland, O 
Dreses Mach. Tool Co., Cincin., O. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss 
** York 
Springfield Mch. Tool Co., 
field, O 


Tool & Supply Co. New 


Spring- 





Conn 


Warner & Swasey Co., Cleveland, O 








